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ABSTRACT 

This report provides information on the current 
status of mathematics, science, vocational education, and computer 
science in the secondary schools in the United States. The 
introductory chapter briefly discusses the decline in mathematics and 
science education and possible solutions to stop the decline. An 
overview is also presented' of course offerings and enrollments in 
these subjects. Chapter two presents definitions both at the 
conceptual and operational level of mathematics, science, vocational 
educatlonj^nd computer science. Chapter three offers an overview of 
-^Tucfy findings pertaining to course offerings and course enrollments 
in mathematics, science, vocational education, and computer science. 
The fourth chapter describes offerings in these subject areas as 
related to school characteristics. Chapter five describes enrollments 
in these subjects as related to school characteristics. Technical 
appendices present brief descriptions of the sample designs, data 
sources, data adjustments, procedures for calculating standard 
errors, and a complete list of the courses which were encompassed 
under various mathematics science, vocational education, and 
computer science instructional programs. (JD) 
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EXECUTIVE SUMMARY 

Over the last 20 years, the United States has witnessed a widespread decline in 
the quality of education. This situation was brought to the forefront of 
public attention by the National Commission on Excellence in Education's 
report, A Nation at Risk: The Imperative, for Educational Reform . A central 
focus .of the report is on the~need to redress the decline in mathematics and 
science education and to prepare students to use emerging new technologies, 
such as the computer, so they may compete effectively in today's society. 

Much of the public discussion and debate as to how to resolve the problems fac- 
ing education in the United States has centered on how to impart basic skills 
to students and what should constitute. a secondary school curriculum. Commis- 
sions and panels have set forth recommendations which would require a shift in 
emphasis to more traditional academic pursuits (i.e., mathematics, science, 
English, etc.). The role of non-academic curricula, such as vocational educa- 
tion, in responding to the problems in secondary education has yet to be deter- 
mined. 

At the most basic level, any changes in secondary school curricula must be 
grounded in reliable and up-to-date figures on what courses are available to 
students and their level of participation in these courses. However, the last 
available national statistics on course offerings and course enrollments were 
collected over a decade ago. Thus, more contemporary information of this type 
is needed to support any impetus to educational reform. 

During the 1981-82 school year, a National Center for Education Statistics 
(NCES) survey collected data on public and private secondary schools and their 
students that can provide relatively recent information on course offerings 
and course enrollments at the national level. Moreover, for the first time, 
course enrollments can be estimated from student transcript data. 
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The analysis summarized in this report used the 1981-82 NCES data to^ determine 
the status of mathematics, science, vocational education, .and computer science 
at the secondary level . The analysis: ^ _ 

©Identifies current mathematics, science, vocational education, and 
computer science course offerings and enrollments in U.S. secondary 
schools; and 

o Identifies school characteristics that are associated with 
differential course offerings and enrollments in these subjects. 

Some representative findings, based on the analysis of school -reported course 
offerings and student transcript data s follow. 

Course Offerings 

o Nearly all U.S. secondary schools offered at least one course ' in 
mathematics, science, and vocational education during the 1981-8?. 
academic year. Over one-half of these schools offered at least a 
single course in computer science during this period. 

o The number and percentage of schools that offered courses in the 
different instructional programs in these subject areas varied 
widely. The most commonly offered mathematics courses were general 
mathematics 1, algebra 1 and 2, and geometry. General biology, 
chemistry, and physics were the most commonly offered science 
courses, while business and consumer home economics were the most 
pervasive vocational education offerings. Courses .offered least 
frequently included advanced placement calculus, statistics, applied 
mathematics, actuarial science, other physical sciences (e.g., 
astronomy, astrophysics, etc.), and technologies. 

o Vocational education courses accounted for the largest percentage of 
all courses offered by U.S. secondary schools (31 percent). About 
eight percent of all courses offered were in mathematics and about 
seven percent were in science. Computer science courses represented 
one percent of total course offerings. 

1 4 



e On the average, schools offered about 32 courses in vocational 
education, nine in mathematics, seven in science, and one in 
computer science. 

©As expected, public schools were, on average, three times more 
likely to offer courses in the vocational education instructional 
programs, than were Catholic schools, while Catholic schools were 
more likely to offer advanced level mathematics cours&Sv-^Public and 
Catholic schools were more Hkely to offer computer ^science 
languages and programming than were other private schools. 



® Course offerings varied by school size, with the larger schools 
(those with 1,500 or more students) most likely to offer a greater 
number and variety of course-taking opportunities in most of the 
mathematics, science, vocational education, an'd computer science 
instructional programs. 

o Regional differences were detected relative to certain course 
offerings. Schools in the North offered more of the advanced level 
mathematics and science courses than did schools in other regions. 
Schools in the South offered fewer courses in certain vocational 
education instructional programs (business, industrial arts, trade 
and industry, and consumer home economics) and in computer science. 

o Rural schools offered fewer courses in geometry, advanced and pure 
mathematics, general biology, chemistry, physics, marketing, trade 
and industry, and business data processing applications than did 
schools in other settings. 

o There was a strong relationship between the presence of a minimum 
competency test graduation requirement and the likelihood of offering 
courses in mathematics, science, vocational education, and computer 
science. Not surprisingly, schools with this requirement offered 
more courses in these subject areas. 
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0 As expected, certain advanced level mathematics and science 
offerings were related to the percentage of students in an academic 
program. That 1s , as the percentage of students in an academic 
program decreased, so did course offerings in these areas. There 
were fewer vocational education courses in schools where more than 
three-quarters of the student body were in an academic program. 
Computer science languages and programming courses were more often 
available when over one-third of the student body participated in an 
academic program. 

o Similarly, fewer college preparatory mathematics and science courses 
were offered in schools where students, in general , were not 
expected to attend college. 

o The availability of a gifted-talented program was associated with a 
higher number and variety of advanced level mathematics and science 
courses and vocational education offerings* 

o There was no consistent pattern in the relationship between student 
body composition characteristics (percent black, percent Hispanic, 
percent from non-English speaking homes, and percent disadvantaged) 
and course offerings. 

o While schools with higher student dropout rates tended to offer a 
larger number of courses across all subject areas, this pattern was 
the most pronounced with respect to vocational education. These 
schools offered students more vocational training opportunities in 
agriculture, business, marketing, health, trade and industry, and 
consumer and occupational home economics. 



Course Enrollments 

o Over 95 percent of all U.S. secondary school students had taken at 
least one mathematics course during their high school careers and an 
equal percentage had taken at least one vocational education course. 
About 90 percent of all students had taken a science course. Only 13 
percent had studied computer science. 
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o Instructional programs with one million or more students enrolled 
included: general mathematics 1, algebra l s geometry, general 
biology, general physical sciences, chemistry, business, trade and 
industry, and consumer home economics. Less than five percent of all 
high school students had taken advanced placement calculus, statis- 
tics, applied mathematics, and actuarial science, other physical 
sciences, health, or technologies courses. 

o Vocational education enrollments represented 18 percent of all high 
school course enrollments. Mathematics, and science, on the other 
hand, represented 10 percent and seven percent, respectively. 
Computer science accounted for less than one percent of all course 
enrollments. 

o Public schools had a significantly higher enrollment in general 
mathematics than did private schools and a lower enrollment in many 
or the college preparatory mathematics courses. Public school 
students were also less likely to have enrolled in such science 
courses as general biology and physics. Mot surprisingly, 
vocational education enrollments were higher among public school 
students . 

o School size was related to enrollments in a few mathematics and 
science instructional programs. General mathematics 1 and other 
,i life sciences enrollments were higher in larger schools while the 

reverse was true with respect to general biology and general 
physical sciences. While overall vocational education enrollments 
increased with school size, there was no consistent pattern between 
school size and the individual instructional program enrollments in 
this area. Both computer science languages and programming and 
business data processing applications enrollments were higher in 
larger schools. 

o Enrollments in specific mathematics and science instructional 
programs differed across regions of the country. Schools in the 
South had the lowest percentage of students enrolled in algebra 3, 
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geometry, and advanced and pure mathematics courses and the highest 

percentage enrolled in algebra 2, general biology, and general 

physical sciences. northern schools had generally higher 
enrollments in advanced level science programs. 

o There were few significant differences in mathematics and science 
- enrollments by school location; however, urban students were more 
likely \o have enrolled in general mathematics 1, and suburban 
students were more likely to have enrolled in geometry, advanced and 
pure mathematics, and chemistry. Student enrollment in the 
individual vocational education instructional programs varied by , 
school location. 

oin general, there were few differences in instructional program 
enrollments between schools with and without a minimum competency 
test graduation requirement. However, schools with such a 
requirement had a higher percentage of their students enrolled In 
general mathematics courses and a lower percentage enrolled In 
algebra 1 and 2 and geometry. 

o Schools with a higher percentage of their students In an academic 
program or schools in which three-quarters of the student population 
expected to attend college had higher overall science and computer 
science enrollments and lower vocational education enrollments. 
When at least two-thirds of their students were in an academic 
program, schools had a higher percentage of students enrolled in 
advanced level mathematics and science courses. 

o While there was no relationship between overall enrollments in 
mathematics, science, and vocational education courses and the 
availability of a gifted-talented program, there was a pattern of 
slightly higher enrollments in computer science in schools with such 
a program. 

o Overall no consistent patterns emerged in mathematics, science, 
vocational education, and computer science enrollments with respect 
to the student body composition characteristics of schools. 

9 
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o Schools with a dropout rate under too percent had a significantly 
higher percentage of their students enrolled in college preparatory 
mathematics and science courses and a lower percentage of students 
enrolled In general mathematics. Vocational education enrollments 
for marketing, industrial arts, trade and industry, and consumer and 
occupational home Economics *ere higher when the dropout rate MS . 
two percent or mom 0 
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CHAFFER 1 
INTRODUCTION 



A welt -documented problem facing education In the United States Is the crit- 
ical need to Impart basic skills In mathematics and science to Its stu- 
dents. Moreover, with the Increasing role computers are playing In all 
facets of American I Ife, another problem facing education Is that of 
decldl'ng how best to prepare students for using this technology. Panels, 
commissions, and policy-makers at the highest levels have put forth specific 
proposals for addressing these problems. The majority of these proposals 
shift curriculum emphasis and class hours away from such programs as voca- 
tional education to required courses In mathematics, science, and computer 
science. Advocates of vocational education have argued that such proposals 
have traditionally overlooked the role of their field In responding to these 
probl ems. 

The analysis summarized In this report was undertaken to provide educators, 
policymakers, and the general public with Information on the current status 
of mathematics, science, vocational education, and computer science In the 
secondary schools of the United States. Data collected by the National 
Center for Education Statistics were used to address questions concerning 
these secondary school programs. The answers provided to these questions 
may be used as Input Into policy decisions concerning future directions of 
mathematics, science, vocational education, and computer science In our 
nation's school s. 

1 ,1 The necMne In Mathematics and Sclfinc§_EduefltIfiD 

?4athematlcs and science education have experienced three essential problems: 
declining enrollments, declining achievement scores, and a diminishing 
teacher pool. Enrollments In traditional mathematics courses dropped sharp- 
ly between 1964 and 1981. The percentage of high school students enrolled 
in algebra 1 declined from 76 to 64 percent, while enrollment In geometry 
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dropped from 51 to 44 percent, and algebra 2 frosn 35 to 31 percent. Enroi la- 
ments In science courses such as biology (80 to 77 percent), chemistry (34 
to 32 percent), and genera! science (61 to 37 percent) experienced similar 
declines over this period/ 

Interrelated with declining enrollments In mathematics and science Is the 
decMne In student achievement scores In these areas 0 The National Science 
Board reported that between 1973 and 1982 the mean achievement scores of 17 
year-olds declined 3*2 percent In mathematics. Similarly, between 1970 and 
1983 mean science achievement scores declined 6*7 percent. Regarding the 
decline In the sciences, Stephen Graubard, editor of Daeda I us. P dismally 
concluded, "scientific knowledge and understanding, by any reasonable 
standard, Is so uncommon among Americans of ail ages and races today that It 
Is no exaggeration to speak of mass Illiteracy In the sciences., 5 * 

Compounding the problem of declining enrollments and achievement scores Is 
a diminishing mathematics and science teacher pool. Max Sobel, past 
president of the National Council of Teachers of Mathematics, noted: 

Since 1972 there has been a 77 percent decline In the number of 
secondary level mathematics teachers prepared by schools of education 
nationwide. As a result, over 50 percent of the newly employed mathe- 
matics teachers In some states are considered to be unqualified 
to teach mathematics, but continue to be employed on^an emergency basis 
because fully certified teachers are not available*,* 

The reduced science teacher pool Is also critical • Between 1970 and 1980 
the production of science teachers by schools of education dropped by 64 
percento^ 



1/ Clifford Adelman, w Deval uatlon, Diffusion and the College Connection: A 
Study of High School Transcripts, 1964-81," Washington, D.C. National 
Institute of Education, March 1983 In Educating Americans for the 2±§± 
Century by the National Science Board Commission on Precollege Education 
In Mathematics, Science and Technology, September, 1983, p. K 

2J Stephen Graubard, ed 0 ^Nothing to Fear, Much to Do," Daedalus, Spring, 
1983, p. 237. 

2/ Max A. Sobel, "The Crisis fn Mathematics Education, ° ? Educational 
Horizons, Winter,, 

1/ Susan Walton, W A Generation Lags Behind as Science Advanced,™ Education 
- Jteflk, July 27, 1983, p c 2. 
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1.2 ioiyllaig +»" ln B ^amUhfl1r Poss l blgOii^ct on. Vocational 

Education 

Many of the proposed solutions to the problems confronting mathematics and 
science education require a restructuring of curriculum emphasis. Students 
would be required to take more courses and devote more of their class hours 
to courses In mathematics and science. The £aUHIfl Ewmal would el Imlnate 
•fell specialized training for particular Jobs" from the secondary school 
curriculum In order to make time for the essentials of "basic schooling." A 
plan of action prepared by the National Science Board for Improving mathe- 
matics, science and technology education for all American elementary and 
secondary students recommends significant Increases In the number of 
required mathematics and science courses. In the language of the report, 

All secondary school students should be required to take at least three 
years of high school mathematics Including one year of a gebr ^a . . . 
(and) at least three years of science and technology. Including one 
semester of computer science prior to high school graduation. 

The recommendations of the National Commission on Excellence In Education 
strongly emphasize a return to basics, or as the Commission phrases It, 
the "new basics." In the areas of mathematics and science, all students 
would be required to take, "at a minimum," three years of mathematics, three 
years of science, and one-half year of computer science. The Commission 
also urges that high school curricula "also provide students with programs 
requiring rigorous effort In subjects that advance students' personal, edu- 
ce1lonal v and occupational goals." 



V Mortimer J. Adler et al., Ihfl £ai<to Enom^i ~ M fdufiatlonai Mmlr 
JsstQ (New York: Macmlllan Publishing Co., 1982), p. 35. 

National Science Board Commission on Preco. lege Edu cation 1 ".Math^a- 
tlcs, Science and Technology, fdjuatliig inaclcans iac ±hfl 21st £m±MW 
(Washington, D.C., 1983), p. 40. 



y The National Commission on Excellence In Education, h Nsilon 3± 
ma JLm^caiUs Jtac mmz&lsmaL SMeim (Washington, D.C., 1983), p. 24. 

ay h Nation 31 Risk- Ihs Imnerai-J^ tor. £dncatLanal m,Qm, P° 26. 
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Gone Bottoms, Executive Director of the American Vocational Association 
takes exception to the proposal contained In the Commission on Excellence 
report and other similar reports. He notes: 

CTheyU focus narrowly on the academic curriculum In the high school. 
Both reports refer repeatedly to the goal of excellence for all 
programs and all students, but the recommendations fall to live up to 
this Intention. In fact, four of the six specific charges to the 
Commission on Excellence dealt with preparation for college, college 
admIssfon<|, and success In college. No mention was made of preparation 
for work / 

\ Hotter ..it.- l \ .*--3^ p n \u^ iuo pr IglCMS panels did no* 1 even consider 

liie patent?;-! of noi? academic cut r Icul urns to contribute to the *new basics 9 
or to el lav Iota scientific and technological backwardness, 0 

The .problems facing mathematics and science education must be resolved If 
our young people are going to compete effectively In an ever-changing 
technological world. However, there Is much debate concerning the best way 
tc accompli*;** this goal. Sane argue that solving the problems of mathemat- 
ics and scl&iv?e by undermining the success of vocational education In 
preparing students for entry Into the Mbor force Is. not In the best 
Everest ov ri\u nation or- Its young* 

Before we adept solutions to the problems confronting education In mathema- 
tics am scIc-hco, we ne^d to understand better the status of mathematics and 
science !n the rirHon** '^condary schools. Moreover, we need more Informa- 
tion on these xrev* — <-,uch as vocational education, the arts, and the 
humanities — v':at ar-uld ^ rfffvied by at tempts to remedy the mathematics 
ami science eHd^:ck;:. '? . , ; school students. In particular^ Informa- 
tion Is m,>^<! on: (15 H<o tyjos of courses currently being taught In 
^M-f-mailcs, vcIfMite, and v«.-^t!c?ial education, (2) the current enrollments 
In the?® course.^ (35 the i .< ter 1st Ics of schools that offer different 
rotors rvpo ; - ; rna » j * k*«:„ I^nce, and vocational ^du: dt k?n cowrr < 
and Shjvo v^r/!:^j vfudent phi I^anon rale? In these courses, nmt (4) the 
char*:v:tef \j w ^fudent^ rrno participate in varying dogrofr,; In *t?*>«j* 



<§/ Gene Bottoms, AV/\ Fxocutlve f 'rector, "Voc Eel Belongs on the National 
Agenda for Excei l--js.ro, " Vi&M* October 1983, p e 8. 

10/ Bottoms, H» 
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1 0 3 npaiputer-JSc I ance Education 



It Is generally recognized that there Is a shortage of computer science 
Instruction In our nations school s c It Is equally recognized that, at a 
minimum, today 9 s students need to become acquainted with the computer and 
Its uses !f they are to compete effectively In . the Job market and succeed In 
postsecondary education Furthermore, schools are experiencing the value of 
the computer as a learning tool which permits students to explore subject 
areas and Investigate concepts through simulations and gameSo 

Traditional iy, computer studies in education have been classified Into two 
main groupings ~ computer science and business data processing. Computer 
science was traditionally tied to mathematics while business data process- 
ing, as its name implies, was linked to the study of business* Recently, a 
third classification of computer studies has emerged which focuses on learn- 
ing about computers. Computer literacy courses provide students with th© 
opportunity to learn what a computer Is, how ft works, and what It can and 
cannot do c 

As indicated earlier, many of the panels and commissions that have studied 

the status of contemporary education have recommended that computer science 

Instruction be a part of all students' educational experience. There 

Is, however, much discussion concerning the best way to achieve this goal. 

Often missing from this discussion Is current Information on the level of 

computer science instruction in schools, enrollments In these courses, and 

the characteristics of schools with differential offerings and students par- 

1 1 

tic! pat Ion In this type of program. 



11/ Throughout this report, the term computer science Is used to refer to 
the overall study of computers, Including courses traditionally class!- 
f led as computer science, bus! ness data process! ng, and computer 
literacy. An alternative term, which sane might prefer, would be 
computer studies. 



1 o4 AtiJtnaJLys l.s. of Course Of fer }ng$_,_and_.Enr o JJ mer its ?n Mathernaf rcs^,ScIenc© r 
.Vocational Education, and Itemp titer Scienc e 



Recognizing the naed for detailed information on the status of mathematics, 
science, vocational education, and computer science in secondary education, 
and the ability of certain data collected by the National Center for 
Education Statistics (NCES) to help meet this need, the NCES contracted with 
Evaluation Technologies Incorporated (ETI) to design and conduct an analysis 
of these subject areas* The gererai objectives of the analysis were to: 

o Identify current mathematics, science, vocational education, and 
computer science course offerings and enrollments In the secondary 
schools in the United States^ 

o Identify those school characteristics that are associated with 
differential course offerings and enrollments In mathematics, 
science, vocational education, and computer science,, 

Data to Investigate th© course offerings and course enrollments of ILSo 
secondary schools in mathematics, science, vocational education, and 
computer science courses were available through several surveys sponsored by 
the UoSo Department of Education, National Center for Education Statistics, 
Particularly useful were the data collected by s 

o The 198? High School and Beyond (HS&D) Course Offerings and Course 
Enrol Iments Survey 

o The 1982 High School and Beyond Transcripts Survey 

o The 1980 High School and Beyond Base Year Survey 

o The 198? High School and Beyond First Fo! los-up Survey 

Data from the HS&B Course Offerings and Course Enrollments survey were used 
to estimate the number and percentage of schools offering courses In mathe- 
matics, science, vocational education and computer science* The course 
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enrollment data obtained as part of this survey were not complete enough 
(foe., the response rate was too low) to provide a basis for estimating 
national enrol Iments* Therefore, student transcript data were used for this 
purpose 0 

It should be noted that enrollment data based on student transcripts are not 
precisely comparable with ^pure" enrollment data for a school year* Trans- 
cript data cover four years of study by each student . The tv^ types of data 
are equivalent only to the extent that the freshmen, sophomores, and Juniors 
of 1981-82 took the same courses that year that the HS&B seniors had taken 
whan they were freshman, sophomores, and Juniors 

Data provided by school administrators In response to Items on the HS&B Base 
Year and First Fol l ow-up school questionnaires permitted the Identification 
of school characteristics that were related to course offerings and course 
enrol lments 0 

1 06 Report Organisation 

The remainder of this report fs organized Into four chapters and a technical 
appendix Chapter 2, entitled Key Study Definitions, presents definitions 
both at the conceptual and operational level of mathematics, science, 
vocational education, and computer science. Chapter 3 presents an overview 
of study findings pertaining to course offerings and course enrollments 
In mathematics, science, vocational education, and computer science. 
Chapter 4 describes offerings In these subject areas as related to school 
characteristics, and Chapter 5 describes enrol Iments In these subjects as 
related to school character I sties . The technical appendix presents brief 
descriptions of the sample designs, data sources, data adjustments, proce- 
dures for calculating standard errors, and a complete list of the courses, 
by 6~dlgit codes, which were encompassed under various mathematics, science, 
vocational educalon, and computer science Instructional programso 
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CHAPTER 2 



KEY STUDY DEFINITIONS 

When designing the analysis of course offerings and enrollments In the 
curriculum areas of mathematics, science, vocational education, and computer 
science. It was necessary to establish conceptual and operational defini- 
tions of each area. These definitions were required .for two reasons: (1) 
for the proposed analysts to produce meaningful and policy-relevant find- 
ings, ail curriculum areas had to be uniquely described wlthlh the context 
of secondary education, and (2) the quantitative nature of the analysis 
required that key concepts be operationally defined In terms of the avail- 
abl e survey data. 

The NCES determined that subject-area specialists would be needed to Iden- 
tify the common and unique elements of mathematics, science, vocational 
education, and computer science secondary education and to advise In the 
operational Izatlon of these elements tn terms of Instructional programs and 
courses. Specialists were selected from among national, state, and local 
leaders In secondary and postsecondary education and In educational policy 
development. 

The subject-area specialists and ETI project staff convened to: (1) develop 
abstract definitions of mathematics, science, vocational education, and 
computer science; (2) Identify high school courses which should be flagged 
as mathematics, science, vocational education, or computer science 
offerings; and (3) develop a set of research questions framed In the HS&B 
survey data. Two sessions were held^ one to consider mathematics, science, 
and computer science and one to consider vocational education. 

The subject-matter specialists provided either a conceptual definition of 

the relevant subject area, accompanied by a fist of course codes, from the 

Classification of Secondary School Courses (CSSC) organized to represent 

12 

this definition, or the codes which Implied a clear definition. These 



12/ Evaluation Technologies Incorporated, £ Classification q± iLsson clary 
School Courses , Washington, D.C. : National Center for Education 
Statistics, 1982. 



definitions are presented in the following sections 0 The CSSC codes which 
were used to define secondary school study in each area are included as part 
of the technical appendix to this report, 

2.1 Mathematics 

Mathematics Is the group of subjects that deals with quantities, magnitudes, 

forms, and their relationships by the use and manipulation of numbers and 

symbols, The study of mathematics In secondary schools includes coursework 

13 

In the following Instructional programs: 

• General Mathematics (1, 2, and other) 

• Al gebra (1 , 2, and 3) 
o Geometry 

o Advanced and Pure Mathematics (e.g.,, calculus, trigonometry, and 

analytic geometry) 
9 Advanced Placement Calculus 

• Statistics, Applied Mathematics, and Actuarial Science 
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2.2 Science 

Science was defined as the organized knowledge that Is gained through 

ystematlc empirical methods. The sciences listed In the CSSC were divided 

into two general categories: (1) life sciences and (2) physical sciences*, 

Within these two categories, courses were grouped according to the genera! 

1 4 

structure of the CSSC 4-digit subject areas codes as follows: 

» General Biol ogy 

* College Preparatory Biology 

• Other Life Sciences (e.g., botany, biochemistry, and microbiol ogy) 



13/ On the advice of the panel members, certain mathematics offerings were 
not Included in the analyses. They included vocational (I.e., business 
mathematics, agricultural mathematics) and computer mathematics courses. 
These offerings are Instead Included under the vocational education and 
computer science subject areas. 

1A/ The panel decided to exclude general science offerings. The reasons for 
this decision were threefold: (1) the Interdisciplinary nature of 
courses of this type; (2) the differences in content and format of such 
courses across school s, and (3) the fact that general science is offered 
as an eighth grade course In many schools. 
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o General Physical Sciences 

• Other Physical Sciences (e.g., astronomy and atmospheric science) 

• Chemistry 

0 Geological Sciences 

• Physics 



2o3 Vocational Education 



"Vocational Education means organized educational .programs which are 

directly related to the preparation of Individuals for paid or unpaid 

employment In occupations .... requiring other than a baccalaurate or ad- 
1 5 

vanced degree." 

In the secondary school settl ng p vocational education Includes coursework In 
the following nine areas: 

• Agriculture 

r, , 16 

• BusI ness 

• Markj&tl ng 

• Health 

• Indust/la! Arts 
a Technologies 

• Trade and Industry 

• Consumer Home Economics 

$ Occupational Heme Economics 
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15/ 34 Combined Federal Regulations, Part 400. 

16/ Due to the critical Importance of computer studies, certain business and 
technology offerings (e.g., business data processing and computer 
applications) were considered under the heading of computer studies 
rather 1fhan vocational education. 
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2.4 Computer. . ScJLeacjg 



Out of an appreciation that computer sc fence Is becoming Increasingly sep~ 
arated Into Its own curriculum area, It was decided to treat It separately 
from mathematics, science, and vocational education In the analysis. A 
program development specialist from a nearby public school suggested guide- 
lines for the analysis of offerings and enrollments In computer science. 

The study of computers has been tied to two different disciplines: computer 
science has become associated with the discipline of mathematics, whereas 
data processing has allied Itself with business. A new third curriculum 
area Is computer literacy. Current 1 1 tarature tends to Include computer 
literacy under the subject heading of computer science. 

The study of computers In U.S. secondary schools Includes coursework In the 
fol lowing areas: 

o Computer Science Languages and Programming 
o Business Data Processing Applications. 
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CHAPTER 3 



OFFERINGS AMD ENROLLMENTS IN MATHEMATICS, SCIENCE, VOCATIONAL EDUCATION, 

AND COMPUTER SCIENCE; OVERVIEW 

This chapter presents a general overview of our research findings. The 
findings are structured to address the following questions: 

o Whet mathematics, science, vocational education, and computer 
science courses are offered In U. So secondary schools? W^ch 
courses are offered most and least frequently? \ 



o What percentage of total high school course offerings are 
mathematics, science, vocational education, and computer science 
course offerings? 

o What Is the enrollment In mathematics, science, vocational 
education, and computer science? Which courses have the highest 
and lowest enrollments? 

o What percentage of total high school course enrollments are 
mathematics, science, vocational education* and computer science 
course enrollments? 



The vast majority of secondary schools In the United States offered one or 
more courses In mathematics, science, and vocational education during the 
1981-82 school year (see Table 1). In addition, over one-half of these 
schools offered at least one course In computer science during this period. 
A total of 19,700 schools (99*8 percent of the U.S. total) offered course- 
work In mathematics. The corresponding numbers for science, vocational 
education* and computer science were 19,500 (98*9 percent), 19,500 (98 0 8 
percent)* and 10,900 (55o3 percent), respectlvely c 
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.Table 1: Number of U.S. Secondary Schools Offering Courses In Mathematics, 


Science, 


Vocational Education and Computer Science 


Instructional Programs, Total Enrollment In Each Program, 


and their Percent of 


U.S. Totals: 


1981- 


82 


(U.S. Total Secondary Schools B 19,725$ U.S. Total Grade 


1 2 Enrol Iment » 


3,268,000) 








Secondary Schools 






Program 






Offerlnn Courses In 


this Proaram 




Enro 


1 Iment 


i nsTrucT ) onai 


a 


As 


Percent 






N b 


As 


Percent 


Program 


N 


of U 


-S. Total 






(Thousands) 


of 


U.S. Total 


Mathematl cs 


19,700 




99.8 






3,198 




qr n 


General Mathematics 1 


16,700 




84.8 






1 ,347 




41.3 


General Mathematics 2 


13,200 




67.1 






848 




26.0 


General Mathematl cs. Other 


2,500 




12.6 






123 




3.8 


At nAhrn 1 


18,200 




92.1 






1,929 




59.1 




16,500 




83,4 






989 




30.3 


A f fit* Kr* n 


9,500 




48.4 






392 




12.0 


oecme Try 


18,100 




91 .5 






1,558 




47.7 


Auvancea ana rur© F*3Tn©KaTi cs 


13,700 




69.3 






546 




16.7 


Calculus, Advanced Placement 


2,400 




12.0 






53 




1.6 


oTaii sti cs, Applied r^aTnemaTi cs and 












Av» I Ufll lui &\+ I Wllwti 


2,400 




12.3 






43 




1.3 


Science 


19,500 




98.9 






2,957 




90.9 


tJioioyy, bonardi 


19,200 




97.5 






2,425 




74.3 


Diuiuyy, uoiiege rroparaTcry 


10,500 




53.2 






420 




12.9 


Life Sciences, Other 


4,500 




22.9 






188 




5.8 


rnysicai sciences. bsnQrai 


11,400 




57.8 






1,033 




31.6 


rnysicai sciences, urn or 


2,400 




12.2 






96 




2.9 


L4i tiii i sTry 


17,600 




89.2 






1,057 




32.4 


Geological Sciences 


6,700 




33.9 






464 




14.2 


Physl cs 


16,200 




A9 A 






498 






Vocational Education 


19,500 




98.8 






3,144 




96.3 


Agriculture 


10,200 




51.9 






318 




9.7 


Bus I ness 


19,100 




95.8 






2,537 




77.7 


Marketing 


8,700 




44.0 






304 




9.3 


Health 


5,600 




28.2 






1 15 




3.5 


Industrial Arts 


14,800 




75.1 






904 




27.7 


Technologies 


2,100 




10.5 






75 




2.3 


Trade and Industry 


15,600 




79.2 






1,370 




42.0 


Consumer Home Economics 


17,600 




89.3 






1,672 




51.2 


Occupational Home Economics 


11,500 




58.2 






680 




20.8 


Computer Science 


1 0,900 




55.3 






435 




13.3 


Computer Science Languagas and Progress! ng 


9,300 




47.0 










9,9 


Business Data Processing Applications 


4,500 




23.0 






131 




4.0 


3/ Schools rounded to the nearest hundred. 


















b/ Est lm.3tt»d number of students who took ono or mure courses in th 


0 spec i f t ed i nstruct 




ina f pro'jr.ini ov 


c.?r 




PnY^v' Ui ^> school carocr. 



















































The extent to which courses In the different Instructional programs In 
mathematics, science, vocational education, and computer science were 
offered varied a great deal • The course cVassf f Icatlcn system Is described 
In Appendix Eo The most commonly offered,. Instructional programs* as 
evidenced by their presence in over 80 percent of the secondary schools 
across the nation* were: 

o 

.Mathematics 

o General Mathematics 1 
o Algebra 1 
© Algebra 2 
o Geometry 



g General Biology 
o Chemistry 
o Physics 

location a I Education 
q Business 

o Consumer Home Economies*, 

Computer science courses were less widely available In ILS. secondary 
schools during the 1981-82 school yearo Computer science languages and 
programming courses tfere offered at 47 percent of the schools and business 
data processing applications at 23 percent* 

fnstructlonai programs offered least frequently <L@. P by less than 15 
percent of the nation's schools) Included; 



o Other General Mathematics 
o Advanced Placement Calculus 

©Statistics, Applied Mathematics,, and Actuarial Selene© 

3H 



Science 



© Other Physical Sciences 



Vocational Educat i on 



o TechnoIoqJ 0( So 



3o2 Course Enrol 1 merits 

In addition to providing Information on the number and percent of schools 
offering courses In each of the mathematics, science, vocational education, 
and computer science Instructional programs, Table 1 presents Information on 
the number and percent of students who enrolled In courses In each of these 
programs over the course of their high school careers. This enrollment 
Information applies only to secondary school students who were still 
enrolled In school In Spring 1982 or who had already graduated. Students 
who had left school between the HSiB Base Year Survey In 1980 and the First 
Fol!ow-up Survey In 1982 were not Includedo 

Overall, mathematics and vocational education courses had higher enrollments 
than did science and computer science courses. Over 95 percent of the 
secondary school students had enrolled In at least one mathematics course 
and at least one vocational education course at some point In their high 
school careers* Approximately 90 percent of the students had taken at least 
a single science courseo In contrast, only about 13 percent had studied 
computer science** 

As expected, there was a strong relationship between the availability of 
courses In the various Instructional programs and program enrollments. Only 
two of the Instructional programs, general biology and business, had student 
enrollments In excess of two million. Instructional programs with enroll- 
ments of one million or more Inciudads 




a General Mathematics 1 
@ Algebra 1 
© Geometry 

.Science 

© General Physical Sciences 
© Chemistry 

r 

Vocational Education 

o Trade and Industry 

® Consumer Home Economics 

Courses least frequently taken (I.e., those taken by less- than five percent 
of the students) Included other general mathematics; advanced placement cal- 
culus;; statistics, applied mathematics, and actuarial science; other 
physical sciences; health; and technologies* 

Student enrollments In the two computer science programs were relatively 
low. About 10 percent of the students had enrolled In computer science 
languages and programming, and another four percent had enrolled In business 
data processing applications. In conjunction with the findings pertaining 
to computer science offerings, these data Indicate that as late as 1981-82, 
relatively few students had the opportunity to take computer science 
Instruction and had actually been exposed to such instruction In a secondary 
school setting. 

3o3 I terative Education Course Offerin g s and Enrollments 

A central component of vocational education In U.S. secondary schools Is 
cooperative education. Through participation In a cooperative" education 
program, students gain paid on-the-job training which augments their class- 
room experiences* 
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Cooperative education courses were grouped under the vocational education 
Instructional programs to. which they are most closely aligned thoughout the 
analyses reported In this and subsequent chapters. However, given the 
Importance of these courses, a separate analysis was performed to determine 
the number and percentage of schools that offered cooperative education 
courses and enrollments In these courses. A list of the cooperative 
education courses used for this analysis is found In Sect I -n E of the 
Technical Appendix* 

By far, the most prevalent form of cooperative education was related to 
training in trade and industry. About 44 percent of secondary schools 
offered this form of cooperative work experience, and about 12 percent of 
secondary school students had enrolled. Business and marketing were the 
next most common areas of cooperative education. Nearly one-quarter of all 
schools offered cooperative education courses of these types and about three 
percent of all students had enrolled In each. Agriculture and occupational 
home economics cooperative education were offered by a smaller percentage of 
schools (7 percent and 4.5 percent, respectively) and enrolled significantly 
fewer students (.4 percent and .3 percent, respectively). Finally, coopera- 
tive education was not typically associated with vocational training In 
health; less than two percent of the schools offered this type of course 
and only about one student In every thousand was enrolled. 

3„4 Total and ^mm^MsMc^^Ml^m-mM ^ l n \L ^ ^ S£BD^M^£hSQiM 

Table 2 presents findings pertaining to the number of courses offered 
In 19,725 secondary schools throughout the U.S. during the 1981-82 school 
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year. 

Vocational education courses were, by far, more pervasive than were courses 
fn the other areas. Approximately 32 courses of this type were offered per 
school as compared with about nine In mathematics, nearly seven In science, 
and one In computer science. The larger number of vocational education 



17/ Because the length of high school courses varies by subject area and 
W school caution should be exercised when Interpreting these findings and 
those reported In Table 3 
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Tab!© 2: Total and Averaga Number of Courso OfferSngs fn Mathematics, Science, Vocational Education, and Computer Science 
Instructional Programs In U.S. Secondary Schools: 1981-82 



Instructional 
Program 



Course Offerings 



Total Courses Offered 
_ XlhQilS j9.nilsJ 



[Average 
^er . Sc hoo l, 



Ma tfi ernatlcs 


169 


8.5 


General Mathematics 1 


30 


1 .5 


General Mathematics 2 


23 


1 .2 


General Mathematics, Other 


3 




Al gebra 1 


21 


1 


Algebra 2 


19 


1 


Algebra 3 


13 


.7 


Geometry 


25 


1 .2 


Advanced and Pure P-tathematf cs 


29 


\ .5 


Calculus, Advanced Placement 


5 


.1 


Statistics, Appl led Mathematl cs 






and Actuarial Science 


5 


J 



Science 


133 






6,7 


'Biology, General 


33 






1 .7 


Biology, College Preparatory 


15 






.8 


tlfe Sciences, Other 


7 






.3 


Physical Sciences,, General 


15 






.7 


Physical Sciences, Other 


4 






*2 


Cheml stry 








1 .5 


Geological Sciences 








.4 


Physl cs 


22 






1.1 


Vocational Education 


625 






31.7 


Agrlcul ture 


43 






2.2 


Busl ness 


179 






9.1 


Marketl ng 


22 






1.1 


Health 


11 






.6 


Industrial Arts 


45 






2.5 


Technol ogl es 


4 






.2 


Trade and Industry 


172 






8.7 


Consumer Home Economics 


118 






6.0 


Occupational Home Economics 


32 






1.6 


Computer Science 


21 






1 .0 


Conputer Science languages and Programming 


15 






.7 


Business Data Processing Applications 


6 






.3 




BEST COPY AVAILABLE 



offerings reflects the broader scop© of secondary school training In this 
area. That Is, agriculture and business encompass a wider range of topics 
than chemistry or algebra 1, for example,, 

Mong the various Instructional programs, the most extensive offerings 
(I.e., those that averaged 1.5 or above per school) were In general mathe- 
matics 1? advanced and pure mathematics; general biology; chemistry? 
agricultures business; Industrial arts; trade and Industry; and consumer and 
occupational home economics. 

Courses In the following Instructional programs were not commonly offereds 
other general mathematics; advanced placement calculus; statistics, applied 
mathematics, and actuarial science; other life sciences; other physical 
sciences; geological sciences; technologies; and business data processing 
appl Icatlonso 

3.5 Mathematics. Scienc e. Voca tional ^£B±lPJU-an^U^^^ 

offerin gs and Fnroi iments as a P ercenta q&_ nf Tot al Hi g h Sc bmLSQiin^ 

Offerin gs an d Fnrol Iments 

Table 3 presents the course offerings In mathematics, science, vocational 
education, and computer science as percentages of all courses offered by 
U.S. secondary schools during the 1981-82 school year. Table 4 presents the 
results of a similar analysis of course enrol Iments as percentages of all 
U„So course enrollments. 

Mathematics courses offered during the 1981-82 school year represented 
approximately eight percent of all the high school courses offered during 
that period, while science courses accounted for about seven percent and 
computer science courses accounted for one percent. Vocational education 
courses, on the other hand, represented nearly one-third of all high school 
offerings. This finding and those presented In Tables 1 and 2 highlight 
vocational education's position as a major component of secondary school 
education. 
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Tabl© 3: 



Course Offerings In Mathematics, Science, Vocational Education, 
and Computer Science as a Percentage of Total High School 
Offerings: 1981-82 



Program Percentage of 

£§±gflQ£X„ Total High .School Offerings 



Mathematics 8 Q 3 

Science 6 0 6 

Vocational Education 30 0 9 

Computer Science 1 0 Q 
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Table 4s Student Enrollment !n tothematlcs p Science, Vocational EducatI 
and Computer Science as a Percentage of the Tota! High Schoo 
Course Enrol Sment: 1981-82 



Program Percentage of Total High School 



Mathematics 9o9 
Science 7oS 
Vocational Education 3 8oO 



Computer Science 



/taong the four subject areas under study, student enrollments In vocational 
education courses accounted for the largest share of the total high school 
course enrollment; 18 percent of the total enrollment In all high school 
courses was In vocational education. In contrast, about 10 percent of high 
school course enrollments were In mathematics and about seven percent In 
science. Computer science enrollments accounted for about one-half of one 
percent of the total course enrollment. 
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CHAPTER 4 



OFFER I NSS IN MATHEMATICS, SCIENCE, VOCATIONAL EDUCATION, AND COMPUTER 
SCIENCE AS RELATED TO SCHOOL CHARACTERISTICS 



In order to understand the secondary school mathematics, science, vocational 
education, and computer science curricula, course offerings In the Instruc- 
tional programs of each subject area were further analyzed. The focus of 
this analysis was on Identifying the characteristics of schools that offered 
more than the average number of courses In the various mathematics, science, 
vocational education, and computer science Instructional programs. The 
characteristics of schools that offered greater than the national average 
number of courses In each Instructional program were compared with charac- 
teristics of those schools that offered the national average number or fewer 

18 

courses In that program. 

When the national average number of courses offered by schools Is less than 
one, the classification of schools In the sample with respect to course 
offerings Is simplified. In these cases, schools are classified as either 
offering one or more courses In an Instructional program or as offering no 

1 9 

courses of this type 0 

All estimates presented In the tables that follow were derived from samples 
of schools and students. Consequently, they differ somewhat from the values 
that would have been obtained had a complete census of the populations of 



18/ The national average number of courses offered for any Particular 
InVuctona progrL actually translates to the average number of 
distinct course trtl as offered by the schools. it does not represent 
? e lr of secVlons of a particular type of course since so ools only 
reported offering a course* no data on the number of sections of a 
course were collected. 

10/ when classlfvlnq schools prior to the analysis of course offerings by 
W s c&rWcfflSK the actua. weighted mean number c rf course, > was 
a ~*+u*r* +h»n +ho rounded mean reported fn Table 2o inus* nn a r«w 
cases ?chooU ^hat offered the^umbeV of courses reported as the mean 
cases, school S TnaT OTT classification of "greater than the 

X ^\L&1^« ^ off.r.n fl .. This occurs with respect 

to algebra 2 and consumer home economics. 
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schools and students been conducted. Procedures for measuring the varia- 
bility of the estimates reported In the tables are outlined In the Technical 
Appendix. 

All of the differences described In this report, unless otherwise Indicated, 
are at least two times the standard error of the difference and therefore 
are statistically significant. 20 It Is recommended that the reader who Is 
Interested In other differences displayed In the tables calculate their 
standard error to reduce the likelihood of misinterpreting the findings. 

4o1 -S fi h ooi T ypai — Eufelis. ..Cathol lc v and Other-Private 

It Is generally assumed that the education provided by public and private 
schools Is quit© different In terms of the numbers and types of courses they 
provide. In order to examine these differences, HS&B schools were grouped 
Into three categories: public, Catholic, and other prlvateo The percentage 
of schools In each of these categories that offered greater than the 
national average number of courses fn mathematics, science, vocational 
education* and computer science were then compared with one another (see 
Table 5). 

Other private schools were. In general, less likely to offer mathematics, 
science, and vocational education courses than were public and Catholic 
school So As expected, the largest difference In course offerings as 
related to school type was for vocational education,, Over one-half of the 
public schools as compared with nearly 17 percent of Catholic schools and 
1.5 percent of other private schools "offered at least 32 vocational 
education course titles. 



The method for approximating the standard errors of course offerings 
which Is presented In the Technical Appendix was used to determine the 
significance of the estimates reported fn Tables 5 through 16. The 
significance of the estimates reported In Tables 17 through 28 was based 
on the calculation of exact standard errors using the method of Balanced 
Repeated Replicates. 

21/ Estimates for other private schools may be less accurate than those for 
other school types because of the small sample size and a low response 
rate. 
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Type of School 
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Cethol Ic 
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... I5r900 3 


1-500 
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Mathematics 

General Mathematics t 

General Mathematics 2 

General Mathematics, Other 

Algebra 1 

Algebra 2 

Algebra 3 

Geometry 

Advanced and Pure Ma1he*ietlcs 
Calculus, Advanced Placement 
Statistics, Appl led Mathematics 
end Actuarial Science 

Sclenco 

Biology, General 
Biology, College Preparatory 
Life Sciences, Other 
Physical Sciences, General 
.Physical Sciences, Other 
Chen J stry 

Geological Sciences 
Physics 

Vocational Education 
Agrlcul turo 
Bus! ness 
Marketing 
Heal th 

Industrial Arts 
Technol ogles 
Trade and Industry 
Consumer Home Economics 
Occupational Home Econcsnfcs 

Cn^puter Science 

Computer Science Languages 

and Programing 
Business Data Process! nq Applications 



42.2 
44.5 
32,0 
14.0 
U.2 
85,1 
48. t 
19.7 
41 .4 
10.5 

12.4 

41.3 
47.5 
55.3 
23,2 
55.6 
1 1 ,9 
39.5 
34.3 
20.0 

51 .3 

44.5 
49.3 
34.5 
33.! 
52.0 
10.7 

45. a 

60.4 
40.3 

29.5 

48.9 
26 • 5 



51.6 
27,6 
32.0 
8.4 
12,8 
83.0 
60.6 
37.9 
57.5 
13.9 

13.5 

48.5 
51.2 
61.3 
31.8 
34.7 
10.4 
46.2 
37.0 
19.9 

16.9 
0.0 
36.5 
20.4 
19.1 
1.1 
8.0 
14.1 
23.1 
16*7 

22.5 

55.7 
15.4 



17.8 
13.0 
6.7 
5.7 
8.7 
72.6 
42.0 
9.4 
27.8 
20.8 

10.7 

27.3 
30.2 
^4,4 
15.1 
74.7 
16.0 
22.5 
28.7 
16,6 

1.5 
1.5 
2.1 
3.0 
1,5 
1.5 

10.5 
1.3 
7.9 

17.0 

17.9 

28.5 
3.9 
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With respect to mathematics Instructional program offerings^ Catholic 
schools were snore likely to offer advanced level mathematics courses 
(algebra 3 P geometry,, and advanced and pure mathematics) and other private 
schools were more than twice as likely to offer advanced placement calculus. 
Public schools, on the other hand„ were, on average, three times more likely 
to offer courses In the vocational education Instructional programs than 
were Cathol Ic schools,, While few schools offered more than a single course 
In computer science, Catholic and public schools were more likely to offer 
computer science languages and programming? public schools were more prone 
to offer business data processing appl Icatlonso 

o 

4o2 .Scfrpoj S|gfi ftM ^sfllojL,._and. Urban let ty 

School size, region, and urban! city were ©xanined to determine whether or 
not they had any bearing on the types and number of mathematics* science, 
vocational education, and computer science courses offered to students 0 
Schools were grouped Into one of three size categories based on their total 
enrollments (1) less than 500 students, <2) between 500 and 1,499 students, 
and (3) 1,500 or more students* Schools were also classified Into four 
regions— North, South, North Central, and West— and according to whether 
they were located In an urban, suburban, or rural setting* 

As can be seen In Table 6, there is a strong association between school size 
and course offerings; as student enrollment Increased, there was a corre- 
sponding Increase in the number (and variety) of courses offered in mathema- 
tics, science, vocational education* and computer science 

Sn general, differences In course offerings were the most pronounced between 
the smallest schools (those with enrollments of less than 500 students) and 
mid-sized schools (those having between 500 and 1,499 students) than between 
mid-sized schools and larger schools (those with 1*500 students or more) 0 
Larger schools were most likely to offer a greater number and variety of 
courss-faklng opportunities in most instructional programs of Interest 0 
Exceptions to this pattern Included algebra 1 and 2, statistics, applied 
mathematics, and actuarial science, other life sciences, ganeral physical' 
sciences, and agricultures 



TqMo6: Percentage* of Schools Offering Greater than the National Average Number of Courses In Mathematics, Science, Vocational Education, and Computer 
Science Instructional Programs, by School Size: 1981-82 K 
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Interestingly, ntemy of the findings pertaining to school size are similar to 
those relating course offerings to region (see Table 7). The course offer- 
ings of southern schools resemble those of smaller schools while the course 
offerings of northern schools are, In many cases* comparable to those of the 
larger school s 0 

Northern schools offered more of the advanced level mathematics and science 
courses than did schools In other regions. These schools also offered more 
general biology courses. Schools In the South offered the fewest courses In 
many of the vocational education Instructional programs (business, Indus- 
trial arts* trade and Industry, and consumer home economics) and In computer 
sclencso 

Since rural schools are, In general, smaller than those In an urban or 
suburban location, It Is not surprising that the course offerings of these 
schools approximate those reported for the smaller schools. For example, 
rural schools offered fewer geometry, advanced and pure mathematics, general 
biology, chemistry, physics, marketing, trade and Industry, and business 
data processing applications courses than did schools In other settings (see 
Table 8K As one would expect, rural schools offered more agriculture 
courseso 

Suburban schools offered more statlsttcs p applied mathematics, and actuarial 
science courses than either urban or rural schools. They also offered more 
geological sctences p business, occupational home economics, and computer 
science languages and programming courses. 

4o3 MaJjama Competency Test Grad uation Requirement 

Schools were classified according to whether or not they had a requirement 
that students pass a minimum competency test as a prerequisite for gradua- - 
tlon 0 In Table 9, schools with and without this requirement are compared 
with respect to their mathematics, science, vocational education, and 

computer science offer! ngs 0 
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Table 7; Percentage of Schools Of far f ng Greater then the\Natlonal Average Number of Courses In Mathematics, Science, Vocational Education, and Computer- 
Science Instructional Programs, by Region: 198l\62 
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General Mathematics 2 
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Algebra 2 

Algebra 3 
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Statistics, Applied Mathematics 
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Science 
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Agrlcul ture 
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45.1 

44.2 

20.3 

22.7 

85.9 

63.5 

34.4 

64.6 

28.5 

27.3 

68.9 
63.5 
63.7 
33.9 
57.3 
25.3 
65. t 
66.9 
39.9 

56.4 
18.9 
66.2 
35.3 
39.8 
57.5 
16.9 
51 .1 
50.9 
34.7 

45.5 

70.6 
37.2 



30.3 
42.9 
29.6 

8.8 
10.0 
87.2 
36.7 

7.4 
34.0 

9.5 

4.8 

26.8 
32.1 
43.8 
18.1 
69.5 

6.7 
26.0 
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30.3 
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30.4 
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24.1 
24.1 
5.4 
25.7 
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29.2 
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16.0 



37.1 
33.2 
22.3 

9.9 
14.3 
79.1 
54.2 
24.6 
33.5 

7.3 

14.6 

35.5 
53.7 
54. 
17. 
49. 

8. 
38. 
23. 
18. 



46.7 
39.7 
42.5 
28.0 
26.8 
55.0 
8.9 
41 .0 
68.3 
32.6 

28.1 

56.1 
24.8 



36.6 
38.0 
24.3 
17.7 

9.3 
81 .0 
46.4 
22.1 
45.6 

8.8 

8.3 

47.5 
41 .0 
5 r >. 
r 1 . 
50. 
20. 
34. 
33.5 
22.5 



47.4 
28.5 
44.6 
29.6 
24.0 
39.6 
17.4 
42.9 
54.0 
56.7 

34.7 

55.3 
19.4 
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Tsbto 8* Percentaga o? Schools Offering Greater than the National Average Number o? Courses 
Science Instructional Progress, by Urbanfclty of School: 1981-82 



Instructional Program 



CO 

O 
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General Mathematics 2 

General Mathematics, Other 

Algebra 1 

Algebra 2 

A! cebra 3 

Gearetry 

Advanced and Pure Mathematics 
Calculus, Advanced Placement 
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and Actuarial Science 
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Biology, General 
Biology, College Preparatory 
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Occupational Home Economics % 
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and Programming 
Business Data Processing Applications 
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59.0 
10. 4 
43.4 
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34.2 
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In Mathemetlcsa Science, Vocational Education, and Computer 
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Suburban 

7 r 0 00 _ 
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49.2 
30.9 
15.3 
17.9 
84.0 
55.5 
32.9 
59.8 
16.4 

20.1 

58.3 
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32.0 
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21 .6 
52.7 
43.6 
28.6 
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52.9 
36.7 
34.6 
40.3 
17.8 
48.3 
57.8 
43,8 

39.6 

63.0 
32,3 



Rural 

24.2 

32.5 
26,5 

8.7 

8.2 
84.8 
41 .9 

9.9 
27 A 

6.1 

7.8 

25.1 
33.4 
,40.3 
16.8 
55.1 
6.1 
25.8 
27,7 
10.8 

35.3 
48.2 
34.5 
21 .1 
23.0 
40,3 
4.6 
29.5 
49.6 
31.1 

16,9 

36,4 
15/ 



Table 9: Percentage of Schools Offering Greater than the National Average Number of Courses In Mathematics, Science, Vocational Education, and Computer 
Science Instructional Programs, by the Existence of a Graduation Requirement of Passing a Minimum Competency Test: 1981-82 



Instructional Program 



_MJnlmum Competency Test Graduation Requirement 
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Algebra I 
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Algebra 3 
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Statistics, Applied Mathematics 
and Actuarial Science 
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Physical Sciences, General 
Physical Sciences, Other 
Chemf stry 

Geological Sciences 
Physics 

Vocational Education 
Agr Icul ture 
Bus I ness 
Marketing 
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Industrial Arts 
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Computer Science 
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10.9 
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43.6 
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. 50.9 


10.9 
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48.6 


29.6 


48.0 


18,3 


24.4 


36.7 


64.5 


37.4 


30.9 


37.9 


60.5 


25.4 


45.9 


23.9 


43 .2 


38.1 


55.9 


8.6 


16.5 


31 .0 


62.7 


49.6 


56.8 


29.4 


58.1 


23.4 


42.4 


45.0 


54„4 


18.9 


37.2 
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As the data Indicate, there (s a strong association between the presence of 
a minimum competency test graduation requirement and Increased mathematics, 
science, vocational education, and computer science course offerlngso That 
Fs p schools that required students to pass a minimum competency test as a 
prerequisite for graduation offered more courses In these subject areas o 

Not surprisingly, schools that had such a requirement fn effect offered more 
general mathematics C1, 2, and other) than did schools without th!s require- 
mento A1 the Stira® Uuiq 9 these schools offered more advanced I eve! courses 
such as algebra 3, advanced and pure mathematics, college preparatory 
biology, other I fvo sciences, chemistry, and geological selenceso Lfkewfse, 
vocational education offerings tended to Increase In schools that had this 
requirement !n place an Is evidenced by the business, marketing, health, 
Industrial arts, traoo ard Industry, and occupational home economics 
offerings Finally, business data processing applications programs were 
snore available in schools that had this requirement In place 0 Thus, schools 
which required thai' students demonstrate certain competencies appear to have 
afforded students more opportunities to develop skills that will prepare 
them for postsecondary academic and non-academic pursuits*, 

Schools were cafogorteed on the basis of the percentage of their students 
who wore enrolled U\ an academic (h® OD col lege preparatory) high school 
program to determine whether or not participation In such a program had any 
Influence on offerings in mathematics, science, vocational education, and 
computer sciences Course offerings relative to this school characteristic 
ore presented In Table 10o 

Osrtaln fiiafh&naf Ics and science offerings tended to decrease when the 
percentage of steidants In en academic program fell beio^ ©ne=thlrd of the 
student body 0 Fewer geometry, advanced and pur© mathematics, chemistry, 
geological sciences, am physics courses were available when less than one- 
third of the students In a school! ware engaged hi academic study * Offerings 
In general ^ath&iialles 1 , on the other hand, experienced a decrease when 
rasr© than two-thirds of the students were In an academic program while 
r-w-nncoii filacer -.juS ue-iouhis offerings wore most ex-tons fv@ In these school So 



Tablo 10: Percentage of Schools Offering Greater than the National Avorega Number of Courses In Mathematics^ Science Vccatlemse Education, and Computer 
Science Instructional Programs, by Percent of Students In an Academic High School Program: 1981-82 
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There was a decrease In the overall vocational education offerings when the 
percentage of students In an academic program increased above liva-thlr ds 0 
Not surprisingly, course offerings In virtually every vocational education 
Instructional program decreased significantly when over two-thirds of the 
students were engaged in academic study (I.e., one third or fewer students 
In a school participated in a vocational or general education programh The 
exceptions to this pattern were marketing and technologies programs. 

Computer science languages and programming offerings Increased when the 
percentage of students enrolled In an academic program exceeded one-third of 
the student body 0 This pattern did not hold for course offerings In 
business data processing applications,, 

4 o 5 £M^ep±J^ i^GradM.ates Expected to Enter Co l lego 

Schools were a! so classified in terms of the percent of their graduates that 
were expected to enter college 2 ?© determine whether or not this character- 
istic was related to differential course offerings (see Table 11). It was 
expected that course offerings in the upper level mathematics, science, and 
computer science languages and programming courses would increase along with 
the parcent of students who were expected to enter college. Moreover, it 
was anticipated that the course offerings patterns In schools with high and 
Sow percentages of students who were expected to enter college would resem- 
ble the patterns reported on the percent of students in an academic pro- 
fjrsmo 

In general , these expectations were borne out. Fewer algabra 1, geometry, 
advanced and pure mathematics, statistics, applied mathematics, and actuar- 
ial se&once, gsnerei and college preparatory biology, other life sclence&>- 
other physical sciences, chemistry, and computer science languages and pro- 
gramming courses wer© offered In schools where loss than 26 percent of their 
students Intended to continue on to collega, Howev©r, contrary to expects- 
■Hons, ©our so offerings In those programs were highest in those schools 



22/ Those percentages were actually estimates, made by the school admini- 
strator, of the porcentags of th© previous yearns graduates who had 
go n® on to co!!©g© 0 
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Toblo Hi Percentage of Schools Offering Groator than the National Avorago Number of Courses In Mathematics, Sclonco, Vocational Education,, and Computer 
Sclonco Instructional Progress, by Percent of Graduatos Expected to Enter College: 1981-02 > 
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inhere between 51 and 75 percent of the graduating class were expected to 
enter college than In those schools where a higher percentage of students 
were eol lega-boundo There Is no apparent explanation for this pattern 

Mot surprisingly, there were fewer vocational education courses offered In 
schools where the expected college-going rate exceeded 75 percent <> Other 
than the technologies and occupational heme economics Instructional 
programs, these schools offered fewer vocational education courses than did 
schools where between 26 and 75 of their graduates were ©xpacted to enter 
col 1 ®g® 0 

4o6 A>L^LJ.ablLLty of a GIfted-Tal.en.ted. Program 

Schools that operated a gifted-talented program were compared with those 
that did not to determine whether or not they differed on offerings In 
mathematics* science* vocational education, and computer science.. 

As shown I n Table 12, schools that had a gifted-talented program offered 
more courses In science, vocational education, and computer science than 
schools without a gifted-talented program. These schools offered more 
advanced level mathematics and science courses such as geometry, advanced 
and pure mathematics, advanced placement calculus, college preparatory 
biology, other physical sciences, chemistry, geological sciences, and 
physlcso These schools also offered a greater number and variety of 
business, marketing, technologies, trade and Industry, computer science 
languages and programming, and business data processing applications 
coursesp 

4o7 Student Body Charac teristics 

Several student body characteristics were examined as part of this analysis; 
percent black and percent Hispanic, percent from non-Engifsh speaking homes, 
and percent classified as dlsadvantagedo The Impact, If any, of these 
student characteristics on course offerings In the subject areas of Interest 
Is presented In Tables 13 through 15 0 
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Tcbio 12: Percentage of Schools Offering Greater -ftisn the National Average Number of Courses In Mathematics, Science, Vocational Education, and Computor 
Science Instructional Programs p by the Availability of a Gifted-Talented Program: 19Q1-82 
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In general, there Is no consistent pattern In the relationship between stu- 
dent body minority composition and schools 5 course offerings In mathematics, 
science, vocational education, and computer science (see Table 13) . Never- 
theless, for certain subject areas and Instructional programs, students had 
a greater opportunity to avail themselves of a larger number and variety of 
courses when the percentage of minority students In attendance was between 
one and nine,, 

Course offerings in general mathematics (1, 2, and other) were higher when 
the percentage of black students In a school exceeded nine than when schools 
had no black students. Offerings In advanced level courses {I 0 e 0 , geometry, 
advanced and pure mathematics, advanced placement calculus, and statistics, 
applied mathematics, and actuarial science) were higher when the percentage 
of black students w, between one and nine than when the percentage of black 
sfudents In a school was zero. When examining Hispanic student enrollment, 
a similar pattern was found with respect to the upper level mathematics 
courts pf f er 



While the percentage of schools with above the national average number of 
courses In science was lowest when schools had no black students, few 
relationships existed between the course offerings for specific science 
fnstructional programs and the percent of black students enrolled. Excep- 
tions to this finding were chemistry and geological sclences„ Fewer 
chemistry courses were offered by schools with no black students, and more 
geological sciences courses were offered when the percent of black students 
was between one and nine. For four of the eight science instructional 
rrogrsns (college preparatory biology, chemistry, geological sciences and 
physics), Increased Offerings were associated with schools having between 
one and nine percent Hispanic students. 

In tho area of vocational education, business, marketing, health, trad© and 
Industry, and occupational home economics course offerings were higher In 
inoso schools with a larger percentage of black stucfemts. Overall course 
-f forf : .i»p hi vocal lonal education were highest when the percontaga of 
ii 1 spank, students In a school was between on© and nlno 0 The same pattern 
i?as truo w If!- rosport to .ws trass and trade and Industry courses,, 
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Tofclo 13: Percentage" <rf Schools Offering Greater than the National Average Number of Courses In ^the^atlcs Science, Vocational Education, and Center 
Sclonco Instructional Programs, by Percent Bleck and Percent Hispanic In tho Studont Body: 1981-Ei 
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Computer science languages and programming offerings were more likely to bo 
found in schools where black student enrollment was between one and nine 
percent, while business data processing applications programs were more 
likely to be offered In schools with at least 10 percent of black students 
enrolled than In schools with no black students. Overall computer science 
course offerings were highest when the percent of Hlspanles was between one 
and nine, as wore computer science languages and programming course 
offerings, 



/V. fha da hi in Table 14 indicate, more mathematics, vocational 
and computer science courses were offered by schools with students from 
non-English speaking homes than by schools with no non-Engl Ish speaking 
students. General mathematics 1, geometry, advanced and pure mathematics, 
advanced placement calculus, business, technologies, trade and Industry, 
occupational home economics, and computer science languages and programming 
were all offered by a higher percentage of schools where there were students 
from non-English speaking homes. Finally, each of the science Instructional 
programs was more likely to be offered In schools with students from non- 
l-fiijifsh speaking homes, with the exceptions of general physical sciences and 
ce I I ego prepa rat ory b I o I ogy . 

''•** ?E! dicatey in Table 15, mathematics, science, vocational education, and 
caputer science Instruction were nore generally available when between one 
and 24 percent of students In a school were classified as disadvantaged than 
when schools had no disadvantaged students. Schools with one to nine 
percent disadvantaged students offered more algebra 1, advanced and pure 
mathematics, and statistics, applied mathematics, and actuarial science 
courses than did schools with no disadvantaged students. The advanced and 
pure mathematics and statistics, applied mathematics and actuarial science 
offerings of these former schools were also significantly higher than those 
■o? schools with 25 percent or grealer disadvantaged students. 

l ; our set one© Instructional programs— general and coMcga preparatory 
biology, cncvlstry, and physics— wore offered less In schools with no 
disadvantaged students than they wore in schools with one to 24 percent 
disadvantaged students. Schools with a disadvantaged population equal to or 
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Table 14: Parcentago of Schools Offorlng Groator than tho National Avorago Number of Coursos In Mathematics, Science, Vocational Education, and Ctopufor 
Sclenco Instructional Programs, by Percent of Students from Non-English Speaking Homes: 1981-82 
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7om ° 1S: ^ COfltQ S° 0f Sc ^ 0,s Offering Groator in on tho National Average Number of Courses In ^fficaotlco, Sclonco, featlonoS Hucaflqn, and Ccnoutor 
Seffonso Instructional Progress, by Porcont of Svudonts Disadvantaged: 1981-82 > 
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greater- Shan 25 percent were loss likely to offer utor© than the national 
average number ©f courses In general and col legs preparatory biology than 
iiore schools with no disadvantaged students 0 

H-.r seven of the nine vocational education. Instructional progress, schools 
uhh no disadvantaged students offered fewer courses than did schools with 
some disadvantaged population. The exceptions were technologies and 
consumer home economics eourseso 

;;, ; ;, l[H ,!c;r science languages and programming courses nere less likely to be 
found In schools with no disadvantaged students and In schools that reported 
Saving at least a 25 percent disadvantaged student population than In 
schools wilh one to nine percent disadvantaged students. Business data pro- 
cessing applications programs were more often available when the percent dis- 
advantaged was in the one to 24 range than when schools had no disadvantaged 
:,tudentSo 

: y Pfprccmt M StMm^ M o Propped ,Q Ht O f S fi tool 

„:,Mo 16 presents course offerings with respect to the student dropout rate, 
ii, genorol, U appears that schools with higher dropout rates offered a 
larger number of courses across all subject areas of Interest, While this 
^ I fer n hold true for many of the mathematics, science, and computer science 
Iw.VucHona! program offerings, It was the most pronounced for vocational 

,,rlwlr>s% business, marketing, health, industrial arts, trade and 
Indus fiy, and consumer and occupational home economics offerings were most 
cp^wiHy available In schools that experienced a dropout rate of at least 
i, m pcrc0f) t 0 schools with this dropout rate also offered roor® business data 
ps r.*: --><:©> ng npp! I cat* oris courses. 

• ?i! oof: finding suggest that schools confronted with higher rates of student 
r ,;u aiov, sought to curb this phenomenon by offering sore opportunities to 
• :.„ 1y objects other than those associated with a college preparatory 
Tbe-e schools offered more vocational training opportunities to 
• sUkIoeos vcr entry Into the labor market. 



Table 16: ^centogo of Schools Offering Groator than the National Average Number of Courses In Mathematics, Science, Vocational 
Education, and Computer Science Instructional Progress, by Percent of Students Who Dropped Out of School: 1981-32 
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CHAPTER 5 



ENROLLMENTS IN MATHEMATICS, SCIENCE, VOCATIONAL EDUCATION, 
AND COMPUTER SCIENCE AS RELATED TO SCHOOL CHARACTERISTICS 



This chapter presents Information on enrol Imonts In ma iiieaa Mcs, science, 
vocational education, and computer science as related to a number of school 
characteristics. Because Information on school characteristics was 
available only for those students who had already graduated or who wore 
still In their HSfiB Base-Year school at the time of the first Follow-Up 
Survey, transfer students were excluded from the analyses reported In this 
chapter,, In addition, dropouts were excluded. The enrollment data reported 
here are based on the HS&B transcript file and have been expanded to 
represent population values. 

As was suggested In Chapter 1, the enrollment data presented In the foil ow- 
ing tables come from student transcripts and are not precisely comparable to 
« t> „ re w enrollment data for a school year, Transcript data cover four years 
of study by each student. . The two types of data (I.e., "pure" enrollment 
and transcript) are equivalent to the extent that the freshmen, sophomores, 
and juniors of 1981-82 took the ssise courses that year that the MSAP seniors 
had taken when they were freshmen, sophomores and juniors. 

Became course enrolments are accessor Siy fled to eonrae offei Jnys, mmy of 
the patterns described In this chapter are similar to those presented In 
Chapter 4. 



Tafeo U presents Information on students attending public, Grfh&S Sc, and 
ot fcr private schools who sore enrolled In mathematics, science, vocational 
educator, osd computer se'eoro courses over the cours- of their high school 
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Tablo 17: Percentage of Students Who Had Enrolled In Mathematics, Science, Vocational Education, and Computer Sclen.e instructional Proarms bv 
Type of School: 1981-82 3 9 Y 
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n/ Estimates for other private schools may be less accurate than those for public or Catholic schools because of small scrapie sizes and a lew responsp 
rats. 



£l/ Students In thousands. 



There war® s!gn!f Scant differences In the enrollments of public, Catholic, 
and other private school students Sn eight of the 10 mathematics Instruc- 
tional program Public schools had a significantly higher enrollment In 
genera! mathematics 1 and 2 than did Catholic or other private schools. On 
the other hand, public schools enrolled substantially fewer students In many 
of the college preparatory courses Ce,g,, algebra 1 % 2, and 3, geometry, and 
advanced and pure mathematics )„ 

There were also significant differences In the overall percentage of public 
and private school students enrolled In science course Students In public 
schools were less likely to have enrolled in science courses such as general 
biology and physics. Catholic schools had a significantly higher enrollment 
in chemistry and general physical sciences than did public schools. 

As reported In Chapter 4, private school students had fewer vocational 
education opportunities. Thus, as expected, students in these schools were 
jess likely to have enrolled In one or more vocational education courses 
during their high school careers than were public school students. This 
pattern held true for marketing, Industrial arts, trade and industry, and 
consumer home economies courses. In addition, Catholic schools had a lower 
enrollment In agriculture and occupational heme economics courses In 
comparison with pub! So schools, while other private schools had the lowest 
enrollment In business. 

Although there were no significant differences In the overall computer 
science enrollments of public, Catholic, and other private school students, 
public schools had a higher enrollment In those courses with a vocational 
orientation. That Is, these schools had higher enrollments In business data 
processing applications courses than did their private school counterparts. 



Information on enrolments by school size Is presented In Table 18, Over- 
all, there was no significant relationship between school size and the 
percentage ©f students taking mathematics or science courses. Nevertheless, 
school size was related to enrol Hants in a few mathematics and science 
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programs. Increased school size was associated with a higher percentage of 
students taking courses In general mathematics 1 and other life sciences 
(I.e., a higher percentage of students In the largest schools took courses 
of these types as compared with students In the smallest schools). In 
contrast, algebra 1, general biology, and general physical sciences enroll- 
ments decreased as school size Increasedo 

Overall vocational education enrollments Increased with school size. There 
nas, however, no consistent pattern In the Individual vocational education 
instructional program enrollments as related to school si*®. Larger schools 
had higher enrollments in marketing, trade and Industry, and occupational 
home economics courses while smaller schools had higher enrollments In 
agriculture, business, and consumer home economics. 

With respect to computer science, school size was associated with the per- 
centage of students taking both computer science tartguages and programming 
and business data "process i ng applications courses. In both instances, 
enrollments were higher Sn larger school s. 

Overall enrollments In science, vocational education, and computer seleneej 
differed slightly by region of the country, but there were no significant 
differences with respect to the overall mathematics course enrollments (see 
Table 19). Schools In the North Centra! region had slightly lo;ver science 
enrollments than did schools In the North and South, Vocational education 
enrollments were slightly lower .In the North than In other par+s of the 
country, and computer science enrollments were lower In the South and West. 

Regional differences were evident with respect to specific mathematics and 
science instructional programs. Schools In the South had the lowest enrol I- 
mnts In algebra 3, geometry, and advanced and pure mathematics and the 
highest enrollments In algebra 2, general biology, and general physical 
sciences courses. Northern schools had relatively higher enrollments In 
advanced level science programs CI.®., eolloga preparatory biology, 
chemistry, geological sciences, and physics). 
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Schools ivi tho South had Im enrollments In Industrial arts, tech no! ogles, 
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7cE>Io 23: Pbrcontogo of Students Who Had Enrolled in Courses Sr the Kafhaaatlcs, Scionco, Vocational Education, fenputcr Sc'oaso 
Instructional Progress, by Porcont of Graduates Espoctod to Enter Collogo: 1901-02 
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fjtftczsttcs 

General Mathematics 1 

General f.tethcmatlcs 

General Mathematics, Of ho:- 

Algebra 1 

ASge'jra 2 

Algebra 3 

Goanotry 

Advanced and Pure Ma-ihonatlcs 
Cai cuius, Advancod Placement 
Statistics, Applied Msthusatlcr. 
and Actuarial Scionco 

! J- . ; jnco 

Slot coy. General 

3 i o\ ogy tf Cc t ! eye Proporotor V 

L ifo Sciences, Other 

Physical Sciences, Genera i 

Physical Scloncosp Other 

Chan!stry 

Geological Sciences 
Physics 

A^'lcul turo 
[>jsi ness 
Market Hag 
Health 

industrial Arts 

Techno! o.ji os 

Trade and Industr*, 

Consumer Hoso Econusi 

l'ccij pa t lone i iicsno fcconctfJc:, 

U^p-Hi-Cr.- Scionco 

Ccsnput or Scionco ! an-. »u 

and Prc^ranmfnr} 
KnsinoGS Dave Pr \-.nsr,?nfj A>u,- S ; -ii'- 



01. B' 
5?.ti ' 
35.6 
3.7 

n.O 

n -2 

i ; :'< . 

o.a 
s.r 



4 , r * 



97 . 4 
45.0 

as.? 

57.2 

44 „: 

; ■ .r. 

'•.4 
'.; .t 



1 



9a. i 

3G.8 
25 .1 
3,8 
59.6 
33.3 
12.6 

19.1 
14.4 

s. a 

3 r i (1 - 
-'.5 



5.3 

42.S 

68. 0 
30.7 

?fi.4 
4.1* 

3. -- 
<5.3 

(5 

4. -4 
M.4 



5.6 Availability of s Gl fted-Ta l fln tQ d Pro gram 

As can be seen In Table 24, there was not a strong relationship between the 
overall enrollments In mathematics* science, and vocational education and 
the availability of a gifted-talented program; there was, however, a pattern 
of slightly higher enrollments In computer , science courses In schools with 
such a program* No difference between these two classifications of schools 
were evident with respect to Individual mathematics and science courses. In 
regard to vocational education, on the other hand, small differences were' 
1 detected In agriculture, business, and consumer home economics course 
enrollments, all of which were higher In schools that did not have a gifted- 
talented program. While courses In each of the computer science Instruc- 
tional programs were more likely to be available In schools with a gifted- 
talented program, enrollments were higher only In business data processing 
appl Icatlons courses. 

5.7 Student Body Characteristics 

'In general, no consistent pattern emerged In mathematics, science, vocation* 30 
al education, and computer science enrollments with respect to the student 
body minority eomposltlo/i of schools. Enrollments In the various Instruc- 
tional programs of these subjects by the percent of black and Hispanic 
students In a school are presented In Table 25. 



/ 



Schools with 10 percent or more black students had higher enrollments In 
general mathematics 1 and 2. These same schools had a lower percentage of 
v students enrolled In algebra 1, geometry, advanced and pure mathematics, and 
algebra 3. 

Few significant differences were detected with respect to science course 
enrollments as they pertain to the percentage of black students In 
attendance. The exceptions were chemistry and physics; enrollments In these 
Instructional programs were lower In schools with the highest percentage of 
black students enrolled. 

Schools with no black students had the highest enrollments In business, 
Industrial arts, and consumer heme economics courses. 



Table 24: Percentage of Students Who Hod Enrolled In Mathematics, Science, Vocational Education, and Computer Science Instructional Programs, by the 
Availability of a Gifted- Talented Programs 1981-82 









Gifted- Talented 


Program Ava 1 1 ah 1 1 Ity 


Instructional Program 

v. 




Not Available 


Available 


N « 


959 a 


I.A58 



cn 
O 



Mathematics 

General Mathematics 1 

General Mathematics 2 

General Mathematics, Other 

Al gebra 1 

Algebra 2 

AI gebra 3 

Geometry 

Advanced and Pure Mathematics 
tol€u>us f Advanced Placement 
tetlstlcs, Applied Mathematics 
and Actuarial Science 

Science 

Biology, General 

Biology, College Preparatory 

Life Sciences, Other 

Physical Sciences, General 

Physical Sciences, Other 

Chemistry 

Geological Sciences 
Physics 

Vocational Education 
Agriculture 
Business 
Marketing 
Health 

Industrial Arts 
Tech no I ogles 
Trade and Industry 
Consumer Home Economics 
Occupational Home Economics 

Computer Science 

Computer Science Languages 

and Programming 
Business Data Processing Applications 



97,7 
39,2 
24.3 

2.9 
60.2 
31.4 
12.0 
47.9 
15.7 

1.3 

1.1 

91 .0 
74.9 
13.8 
4,7 
33.2 
• 2.0 
32.4 
14-1 
14.2 

97.0 
12.7 
81 .3 
6.3 
3.0 
28.8 
2.8 
41.5 
54.3 
20.8 

11.0 

9.0 
2.3 



98.0 
41.7 
26.4 

3.8 
57.6 
30.2 
12.6 
48.5 
17.6 

2.0 

1.6 

91 .2 
73.3 
13.3 
, 6.1 
30.2 
3.5 
33.7 
14.8 
16.9 

96.3 

6-4 
77.2 

9. 

4. 
26, 

2. 

42!3 
49.6 
20.9 

15.1 

10.9 
4.9 
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Table 25: Percentage of Students Who Had Enrolled In Mathematics, Science, Vocational Education, and Computer Science Instructional Programs, by 
Percent Black and Percent Hispanic In the Student Bodyi 1981-82 









Percent Black 




Percent Hlsoanlc 


Instructional Program 




0 


1_~ 9 10 or Greater 


0 


1 " 9 10 or Greatar 




N - 


814* 


1 .033 910 


1.308 


1.069 3B4 



Mathematics 

General Mathematics 1 

General Mathematics 2 

General Mathematf c*, Other 

Algebra 1 

Algebra 2 

Algebra 3 

Geometry 

Advanced and Pure Mathematics 
Calculus, Advanced Placement 
Statistics, Applied Mathematics 
and Actuarial Science 

Science 

Biology, General * 
Biology, College Preparatory 
Life Sciences, Other 
Physical Sciences, General 
Physical Sciences, Other 
Chemistry 

Geological Sciences 
Physics 

Vocational Education 
Agriculture 
Business 
Marketing 
Health 

Industrial Arts 
Technologies 
Trade and Industry 
Consumer Home Economics 
Occupational Home Economics 

Computer Science 

Computer Science Languages 

and Programming 
Business Data Processing Applications 



97.2 


98.2 


98.3 


98.0 


93.0 


97.9 


36.4 


36.5 


49.9 


42.1 


37.8 


45.2 


21.9 


23.3 


31.5 


26.0 


24.6 


26.3 


2.1 


3.3 


4.8 


2.3 


4.6 


4.1 


61.2 


59.8 


54.8 


58.3 


58.7 


59.6 


29.2 


33.0 


29.2 


31.7 


31.4 


25.5 


1^ *> 

1 1 .X 




10.7 


1 1 .2 


15.2 


10.0 


48.3 


53.6 


42.8 


46.1 


53.0 


44.7 


16.1 


21 .7 


13.1 


15.6 


20.2 


15.1 


1.7 


2.1 


1.5 


1.4 


2.5 


1.2 


1.1 


1.8 


1.2 


.8 


2.2 


1.2 


90.3 


90.9 


92.2 


-90.7 


92.1 


91 .2 


73.1 


72.8 


75,4 


73.8 


73.3 


75.8 


!3.8 


14.0 


12.0 


13.6 


14.4 


9.8 


4.4 


6,9 


5.6 


5.5 


5.9 


6.3 


Oft £. 

29.6 


29.9 


33.9 


31 .8 


29.0 


35.4 


1.5 


3.7 


3.1 


1.7 


4.2 


3.5 


33.2 


35.4 


29.7 


33.7 


34.5 


27.2 


15.3 


16.3 


12.3 


15.5 


i6.r 


7.6 


17.4 


17.3 


12.6 


15.4 


17.3 


13.2 


97.4 


95.2 


97.0 


96.8 


96.0 


96.3 


12.3 


8.9 


9.1 


1 1 .5* 


8.7 


7.4 


83.9 


76.9 


75.4 


60.9 


76.7 


74.7 


8.8 


9.0 


10.6 


9.2 


9.9 


8.9 


4.1 


2.9 


4.0 


3.8 


3.1 


4.0 


31.9 


26.9 


23.5 


27.9 


26.5 


28.1 


2.7 


2.5 


2.0 


2.1 


2.5 


3.5 


42.5 


42.9 


40.1 


39.2 


43.6 


45.8 


56.1 


49.3 


48.2 


52.6 


49.2 


50.0 


23.1 


20.8 


' 19.2 


15.9 


23.8 


29.4 


12.5 


15.5 


12.7 


12.2 


16.2 


1 1 .8 


10.1 


12.4 


7.8 


9.1 


12.0 


6.8 


2.6 


3.8 


5.5 


3.5 


4.8 


3.7 



&/ Students In thousands. 



QQ 



100 



Table 26; Percentage of SUtonis Who Had Enrolled In Mathematics, Science, Vocational Education, and Computer Science Instructional Programs, by 
Percent of Students from Non-English Speaking Homes: 1981-82 



cn 



Instructional Program 



pgrrgpt at Students 



from Non-En glish -Speaking Homes, 



Mathematics t 
Mathematics 2 
Mathematics, Other 



Mathematics 
General 
General 
General 
Algebra 1 
Algebra 2 
Algebra 3 
Geometry 

Advanced and Pure Mathematics 
Calculus, Advanced Placement 
Statistics, Applied Mathematics 
and Actuarial Science 

Science 

Biology, General 

Biology, College Preparatory 

Life Sciences, Other 

Physical Sc fences, General 

Physical Sciences, Other 

Chemistry 

Geol oglcal Sciences 
Physics 

Vocational Education 
Agriculture 
Business 
Marketing 
Health 

Industrial" Arts 
Technologies 
Trade end Industry 
Consumer Home Economics 
Occupational Home Economics 

Computer Science 

Computer Science Languages 

and Programming 
Business Data Processing Applications 



1 AMI 



97.9 
41 .fr- 
25.4 

2.3 
57.8 
30,7 
11.5 
45.3 
14.2 

1.3 

1*0 

89,7 
74.0 
14.0 

4.2 
30.9 

1.7 
31 .1 
14.9 
13.4 

97,8 
12.1 
81 .9 
9.1 
3.1 
28.1 
1.6 
39.9 
54.5 
16,9 

11 .8 

8.8 
3.4 



Greater Than Q 



98.0 
40.7 
--2&.0t 

4.5 
58.7 
30.5 
13.3 
49.8 
19.1 

2.1 

1.6 

92.2 
74.3 
12.7 

6.8 
31.3 

3.8 
34.3 
14.1 
17.6 

95.4 

8.3 
75.7 

9.7 

4.1 
26.3 

2.8 
43.4 
48.0 
23.4 

14.6 

10.9 
4.4 
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&J Students in thousands. 



Overall, computer science enrollments were higher when the percent of black 
students was In the one to nine range. The same held true for computer 
science languages and programming courses. Enrollments In business data 
processing applications courses were higher In schools with 10 percent or 
more bl ack 7 students In attendance than I n school s w Ith no black student^. 
These findings are consistent with those reported In Table 13, linking this 
student body characteristic to course offerings. 

Schools with between one and nine percent Hispanic students had lower 
enrollments In general mathematics 1. These same schools had higher enroll- 
ments In algebra 3, geometry, and advanced and pure mathematics. Algebra 2 
enrollments decreased when the percent of Hispanic students exceeded nine. 

When the percent Hispanic students was 10 or greater, science enrollment? 
were lower In col I ege. preparatory biology, chemistry, geological sciences, 
and physics. 

/ 

Schools with no Hispanic students had a higher percentage of students enrol If- 

J? 

ed In agrlculture^and business courses but a lower percentage enrolled In 
trade and Industry and occupational heme economics courses. 

Overall computer science enrol I ments were slightly higher In schools with 
one to nine percent Hispanic students than In other schools. The same 
pattern held true for computer science languages and programming courses. 
No significant differences were detected with respect to enrollment In 
business data processing applications programs. ■ 

By and large, enrollments were not related to the percentage of students 
frcm non-English speaking hemes (see Table 26). However, enrollments In 
advanced and pure mathematics, statistics, applied mathematics, and* 
actuarial science, physics, occupational home economics, and overall 
computer science were higher when there were at least some students from non- 
Engilsh speaking homes In attendance. The reverse pattern held for agricul- 
ture, business, and consumer home economics. 

/' 

' : ' / 
/ 
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Table 27: Percentage of Students Who Had Enrolled In Mathematics, Science, Vocational Education, and Computer Science Instructional Programs, by 
Percent of Students Disadvantaged! 1981-82 



instructional Program 




0 


Percent 

1 - 9 


of Students 0 1 sadvantaaed 
10 - ?4 


25 or Greater 














N * 


384° 


969 


776 


571 
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Mathematics 1 
Mathematics 2 
Mathematics, Other 
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Mathematics 
Genera! 
General 
General 
Algebra 1 
Algebra 2 
Algebra 3 
Geometry 

Advanced and Pure Mathematics 
Calculus, Advanced Placement 
Statistics, Applied Mathematics 
and Actuarial Science 

Science 

Biology, General 

Biology, College Preparatory 

Life Sciences, Other 

Physical Sciences, General 

Physical Sciences, Other 

Chemistry 

Geological Sciences 
Physics 

Vocational Education 
Agriculture 
Business 
Marketing 
Health 

Industrial Arts 
Technologies 
Trade and Industry 
Consumer Home Economics 
Occupational Heme Economics 

Computer Science 

Computer Science Languages . 

and Programming 
Business Data Processing Applications 



98.5 
32J 
19.9 

2-5 
65.1 
34.1 
18.8 
60.0 
23*2 

3.8 

2.0 

92.9 
78.4 
14.7 

5.2 
37,4 

2.8 
39.1 
12.6 
20.3 

94.1 
6.0 

79. 
8. 
1 

20. 

2. 
33.9 
49.4 
21 .1 

13.9 

11 .5 

2,7 



98.0 
39.2 
25.0 

3.3 
56.7 
32.0 
14.3 
53.4 
19.7 

2.0 

, 1 .3 

90.8 
75.9 
11 .6 
6.1 
30.2 
3.1 
35.9 
14.5 
16.7 

96.0 
10.0 
78.8 
9.3 
3.1 
27.6 
2.1 
44.0 
51 .9 
22.0 

16.2 

12.5 
4.4 



98.1 
37.9 
24.9 

4.0 
59.8 
30.1 
11.0 
47 .7 
16.4 

1 .5 

1 .4 

91 .9 
70.7 
16.2 

6.1 
29.0 

3.0 
31 .1 
17.1 
15.4 

97.0 
10*3 
78.3 

9.9 
- 4.8 
30.5 

2.9 
42.7 
50.5 
-19.3 

12.2 

.8.7 
3.9 



97.9 
55.4 
31 .3 

4.3 
53.8 
26.8 

7. 
34. 

9. 



.9 
.4 
.7 
.2 



1.2 

90.3 
74.1 
10.3 

5.3 
32.8 

3.0 
26.8 
14.7 
11.3 

97.8 
10.9 
77.2 
9.6 
3.8 
27.0 
1 .8 
43.0 
52.1 
20.6 

10.6 

6.5 
4.8 
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&/ Students In thousands. 




On the whole, there were no consistent patterns In enrollments In mathemat- 
ics, science, vocational education, and computer science with respect to the 
percentage of the student body cl assl f led as disadvantaged (see Table 27). 

There was, however, a tendency for enrol Iments In general mathematics 1 to 
be higher when the percentage of disadvantaged students In a school exceeded 
25 percent. Enrollments In certain college preparatory courses (he,, 
algebra 1 * 2, and 3, geometry, and advanced and pure mathematics), on the 
other hanjj, were higher Jn schools with no disadvantaged students as 
compared vi[Ith schools with a disadvantaged population of 25 percent or 
greater* 

A similar pattern held for college preparatory science courses. Enrollments 
In general biology, chemistry, and physics tended to be highest In schools 
with no disadvantaged students. It Is Interesting that these same schools 
offered fewer' courses of these types. General biology enrollments were 
lowest In schools with 10 to 24 percent of the students classified as 
disadvantaged whereas chemistry -and * physics enrollments were lowest when 25 
percent or more of the student body was disadvantaged. Col lege- preparatory 
biology and geological sciences enrollments were highest In schools having 
between 10 and 24 percent of their students classified as disadvantaged. 

In vocational education, enrollments In agriculture, Indjstrlal arts, and 
trade and Industry were lowest when no students In a school were disadvan- 
taged. Enrollments In health courses were lower In schools with no disad- 
vantaged students as compared with schools with 10 to 24 percent disadvan- 
taged. 

A higher percentage of Rtv dents attending schools where one to nine percent 
of the student twdy #r ■ isslf led as disadvantaged took one or more courses 
In computer sciences as compared with students In schools where 10 percent 
or more were disadvantaged. This pattern held for canputer science 
languages and programming enrollments. 
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Table 28: Percentage of Students Who Had Enrolled In Mathematics, Science, Vocational Education, and Computer Science Instructional Programs, by Percent 
of Students Who Dropped Out of School: 1981-82 



Instructional Program 



O'x 



Mrt-hmtlcs 

General Mathematics 1 

General Mathematics 2 
— General MattiamatI es, Other 

Algebra 1 

Algebra 2 

Algebra 3 

Geometry 

Advanced and Pure Mathematics 
Cel cuius, Advanced Placement 
Statistics, Applied Mathematics 
and Actuarial Science 

Science 

Biology, General 

Biology, College Preparatory 

Life Sciences, Other' 

Physical Sciences, General 

Ptiyslcal Sciences, Other 

Chemistry 

Geological Sciences 
Physics 

Yocatf ona f^Educat I on 
Agriculture 
Business^ 
Marketing 
Health 

Industrial Arts 
Technologies 
Trade and Industry 
Consumer Home Economics 
Occupational Home Economics 

Computer Science 

Computer Science Languages 

and Programming 
Business Data Processing Applications 



Percftnt of Students Who Dropped Out of School 



Q - 1 



A3V 



99.2 
29.6 
19.2 

2.5 
68.1 
42,5 
18.9 
64.9 
27. 0 

4.1 

2.4 

95.5 
81 .8 
14.4 

7.9 
37.0 

2.8 
46.8 
13.1 
21.2 

91.1 
7.2 
78.2 
6.5 
2,7 
15.1 
2.7 
28.2 
45.3 
15.0 

14.1 

12.3 
2.3 



1,266, 



97.4 
39.0 
26.1 

3.3 
58.3 
29.2 
12.8 
48.5 
16.5 

1.3 

1.1 

91 .2 
72.4 
14.4 

5.1 
28.7 

2.7 
34.4 
16.4 
17.5 

97.6 
10.3 
80.6 
9.2 
3.2 
29.3 
3.3 
43.5 
53.7 
21 .2 

14.3 

10.6 
4.2 



\Q or More 



,044 



98.1 
47.6 
27.7 

3.9 
55.2 
27.2 

9.4 
41 ;0 
13.4 

1.2 

1 .3 

89.4 
72.7 
11.7 

5.6 
31 .5 

3.3 
25.7 
12.6 
11.3 

97.2 
10.8 
75.8 
10.6 

4.5 
30.0^ 

1.3 
45.2 
50.3 
22.5 

12.4 

8.3 

4n7 
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5.3 Percent of Students Who Dropped Out of School 

Table 28 presents findings pertaining to the student dropout rate and 
enrollments In each of the subject areas under Investigation, The percent- 
age of students that dropped out of school was not linked to the percentage 
of students #ho took ^at least one course In mathematl cs. However, It was 
tied to enrollments In a number of mathematics Instructional programs. In 
schools where the dropout rate was under two percent, a significantly higher 
percentage, of students were enrolled In algebra 1, 2^ and 3, geometry, 
advanced and pure mathemat! cs, and advanced placement calculus courses. On 
the other hand, enrollments were lower In general mathematics 1 and 2 In 
these schools. , 

With respect to science enrollments, a significantly higher percentage of 
students studied general ^biology, chemistry, and physics In schools where 
the dropout rate was under two percent. 

Because schools with a higher dropout rate offered more vocational education 
courses, ft was expected that there would a positive association between the 
dropout rate and vocational education enrollments. This expectation was 
met with respect to several' Instructional programs In this area, A substan- 
tially higher percentage' of students who attended schools where the dropout 
rate was two percent or more enrolled In marketing, Industrial arts, trade 
and Industry, and consumer and occupational home economics courses. 

There was no relationship between the dropout rate and overall computer 
science course enrollments; however, a higher percentage of students 
attending schools with a dropout rate under two percent enrol I ed In computer 
science languages and programming courses than / did students In schools with 
the highest dropout rates. The reverse was true for business data process- 
ing applications courses. 
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TECHNICAL APPENDICES 



A. SOURCES OF THE DATA 

/ 

Data for' the analysis of secondary school course offerings and enrollments 
In mathematics, science, vocational education, and computer science came 
from the High School and Beyond (HS&B) Study sponsored by NCES. Two compo- 
nents of the First Fol low-up Survey provided data on 1981-82 course offer- 
ings alid enrol I merits'. The offerings and enrollments component provided data 
on secondary school mathematics, science, vocational education, and computer 
science offerings, while the 1982 HSSB transcripts collection provided data 
which were used to estimate enrollments In these subject areas. The data on 
the characteristics of secondary schools used In the analyses represented 
the responses to the school questionnaires administered during the HS&B Base 
Year and First Follcw-up surveys. 

All of the HS5J3 samples were' desl gned to provide national estimates. The 
sample designs of these surveys are described In the following sections. 



1/ More detailed Information on the sample designs of the HS&3 surveys a«j 
well as Information on their data collection procedures and other survey 
features Is provided In: ■ 

C. Jones, S. Knight, H. McWIIIIams, M. /Butz, I. Crawford, and B. 
Stephenson, High School md Bevond Course. .Offerings .and Cou rs e Enroll- 
ments Survey (1982); Data File User,'.£ fianua!. Chicago, Illinois: 
National Opinion Research Center, 1983.\ .< j 

C. Jones, S. Knight, M. Butz, I. CrawYkrd, and B. Stephenson, JiisLh 
School .and Beyond Transcripts Surrey (JLS&2) : Hata file User's Manua U 
Chicago, Illinois: National Opinion Research Center, 1 983. 

/ ' 
C. Jones, M. Clarke, H. McWIlMams, I. Crawford, B. Stephenson, and R. 

Tourangeau, High School and Beyond 12£0_ .Sophomore Cohort first Fol I QW -iip 
( 1982 ) : Jlala £J_Le iiSSC'^ ilanu^l- National Center for Education Statis- 
tics (NCES 83-214), 1983. , , 

C. Jones, M. -Franks I., R. Tourangeau, H, McWIIIIans, F. O'Brien, ,MLgh 
School and Beyond First Fo I low-up Sampl.fi Design E xp or t , Chicago, 
Illinois: National Op I nl on Research Center, 1983. 
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A.. 1 JiLah School .and Beyond Sample Designs 
A.1.1 Base Year Survey Sample Design 

Base year data for the HS&B study were collected In 1980. A highly strati- 
fled, two-stage probability sample was used to select over 58,000 high 
school students (over 28,000 seniors and over 30,000 sophomores) from over 
1,000 public and private secondary schools. Over 1,000 schools were selec- 
ted during the first stage of the design with a probability proportional to 
the estimated enrollment In their 10th and 12th grades. 2 During the second 
stage of sampling, 36 seniors and 36 sophomores were selected In each 
school, except In those schools with fewer than 36 seniors or 36 sophomores. 
In the latter schools, all eligible students were drawn In the sample. This 
report utilizes only data from the sophomore cohort members. 

A. 1.2 First Foi l ow-up Survey Sanple Design 

The HS&B First Follow-up Survey sample design retained the essential 
features of the 1980 Base Year design. That Is, It was a multi-stage, 
stratified, probability sample with schools selected during the first stage 
of sampling and students selected during stage two. Listed below are the 
Important features of the 1982 First Follow-up sample design: 

• All schools selected as part of the Base Year Survey .were con- 
tacted for participation In the First Fol I ow-Up Survey unless they 
had no 1980 sophomores, had closed, or had merged with other 
schools In the Base Year sample. 

© 1980 sophomores stl I I enrolled In their 1980 schools were retained 
with certainty, resulting In approximately 30,000 1980 sophomores 
being Included In the sample. 



2/ This selection criterion was not used uniformly across all strata In the 
sample design . | n certain sample strata (e.g., schools with large 
minority enrollments), study requirements resulted In an oversampllng of 
schools. .For more Information on the Base Year Survey sample design, 
see M. Frankel, L. Luane, D. Buonanno, and R. Tourangeau, Sample Design 
-BspflCI, Chicago, Illinois: National OpI n I on Research Center, 1981. 
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1980 sophomore cohort students who were no longer attending their 
Base Year schools (e.g., dropouts, eariy graduates, and those who 
had transferred as individuals to a new school) were subsampled. 

A.1.3 Course Offerings and Course Enrollments Survey Sample Design 

Secondary school course offerings and enrollments data were collected from 
those schools selected as the first-stage sampling units In the Base Year 
Survey In which 1980 sophomores' were still enrolled during the 198.1-82 
academic year. Of the more than' 1 ,000 schools Included In the Base Year 
Survey, 975 schools had a 10th and/or 12th grade In 1980 and were In contin- 
uous existence through the 1981-82 academic year (i.e., they had not closed 
or merged with other schools since the 1980 survey). School administrators 
at the 975 schools were asked to provide Information orV the courses offered 
at their schools during the academic year and the enrollments In these 
courses. 

A.1.4 Transcripts Survey Sample Design 

The sample for .the HS&B Transcripts Survey was selected from among the 1980 
sophomores who were eligible for the First Fol low-Up Survey. Prior to 
selecting the sample, 1980 sophomores were stratified according to a number 
of student and school-level characteristics. The strata were partitioned 
Into one of two major groups with different student selection probabilities: 
one contained policy-relevant subgroups (e.g., students from private 
schools, base year nonrespondents, high achievement blacks, and high 
achievement Hispanlcs), and the other contained all of the remaining 
sophomore subgrouplngs (e.g., other blacks, other Hispanlcs, and all other - 
students) . 

All students In the policy-relevant subgroups were selected with certainly, 
resulting In 12,987 students being Included In the survey sample. An 
additional 5,440 sophomores were selected from the remaining subgroups, with 
a selection probability equal to approximately .32. A total of 18,427 
members of the 1980 sophomore cohort were selected for participation In the 
HS&B Transcripts Survey. 
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B. pFFERINGS AND ENROLLMENTS SURVEY NONRESPONSE AND NONRESPONSE ADJUSTMENTS 



lists of courses offered In the 1981-82 school year were supplied by 941 (97 
percent) of the schools selected for participation In the HS&B Offerings and 
Erlrol Iments Survey. 



Data on course enrol iments were received fron\ only 762 (78 percent) of the 
eligible schools. In addition, 97*percent of these school's reported Incom- 
plete enrollment values for the courses they offered during the school 
year. Roughly one-third of the schools reported enrollment data for 80 to 
90 percent of the courses they reported offering, an^ another one-third of 
the schools reported enrollment data for between 0 and 59 percent of their 
courses. Only 63 (4 percent) of the 1,516 unique course titles that were 
reported as being offered by one or more schools/ provided complete 
enrollment data. Approximate! y 72 percent of the courses Identified by 
schools had between 40 and 100 percent missing enrol Iment data. 

An; adjustment for nonresponse to the request for course offerings data was 
Incorporated Into the 1981-82 estimates of course offerings. This was 
accomplished by. adjusting the case weights for the respond I ng school s. Case 
weights were multiplied by the ratio of the sum of the weights for all sarrr- 
pled schools to the sum of the weights for the responding schools. 3 

The nonresponse rate asso^l ated^ w Ith the school -reported enrollments data x 
undoubtedly would lead to \blased estimates If these data were used In the 
analysis. To prevent this, \lt was decided to use student transcript data to 
estimate course enrollments.! The approaches to using these data and their 
Impact on the study are elaborated upon In Section C of this appendix. 

The level of nonresponse to the HS&B Transcripts Survey closely resembled 
the level of nonresponse to the OffeY\ings and Enrollments Survey's request 
for course offerings data. Ninety-one percent of the school s responded to 
the request for student transcripts. Schools provided 15,941 (88 percent) 
of the 18,152 transcripts requested. 



y This adjustment was equal to 19,725.6/18,806.2. Thus, all estimates of 
the number of schools offering courses were Inflated by a factor of 
1,04889* 
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The case weights for the transcripts data were adjusted to take Into account 

differential rates of response for a number of school types and student 

4 

statuses. The average nonresponse adjustment factor was 1.13. 
C. ESTIMATION PROCEDURES 

The goals of the analysis were to Identify: (1) the mathematics, science, 
vocational education, and computer science courses offered In U.S. secondary 
schools, (2) the enrollment levels In these courses, and (3) the character- 
istics of schools that relate to mathematics, science, vocational education, 
and computer science course offerings and course enrol Iments. 

Since the goals of the study were directed toward understanding course 
offerings and course enrollments In U.S. secondary schools, estimates were 
expanded, to represent all or some portion of the national population of 
schools and students. The procedures used to produce the estimates found In 
the study tables are described below. 

C.1 Estimates of Course Offerings 

All estimates of the number of courses offered by secondary schools, the 
average number of courses offered, and the number and percentage of schools 
that offered courses were based on data supplied by the schools responding 
to the HS&B Course Offerings and Course Enrollments Survey. These estimates 
represent the entire population of 19,726 secondary schools. To account for 
the absence of offerings data from 34 of the 975 schools surveyed, all 
estimates of course offerings were adjusted by a factor of 1 .04889. \ This 
factor represented the ratio of the sum of the sampl ing weights of the 975 
sampled schools to the sum of the samp/lng weights of the 941 responding 
school s. / 

The number of schools that offered Instruction . I n a mathematics, science, 
vocational "education, or computer science program area was computed by 
taking the weighted sum of. the schools reporting that a course (or courses) 



4/ For more Information on. this adjustment see High School .and fifiyojld Inan - 
scrlpts survey (J_2£2) = Data file Ussl's Ma n ual, pp. 12-17. 
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listed In the program area was offered during the 1981-82 school year/ 
Since Instructional programs represented aggregations of Individual courses, 
each school was counted only once for each Instructional program listed In 
the tables. Thus, the number and percentage of schools that offered 
Instruction In a specific program, unless otherwise noted, translates Into 
the number and percentage of schools that offered one or more of the courses 
represented by the program area. 

The analysis of secondary school course offerings as related to selected 
school characteristics ; compares the characteristics of schools offering 
greater than the. national average number of courses In an Instructional 
program with the characteristics^ of schools with other levels of course 
offerings. The national average for each Instructional program was 
calculated by enumerating the total number of courses offered by each school 
In the sample and computing a weighted average for all schools* Schools 
were then divided Into one of two groups depending upon whether the number 
of courses they offered was above the weighted average value or equalto or 
below the weighted average value. 

C.2 . Estimates of Course Enrollments 

As noted In Section B above, 1981-82 course enrol Iment data were missing for 
a large percentage of the course titles reported by the sampled schools. 
Therefore, the decision was made to estimate course enrollments from data 
collected by the HS&B Transcripts Survey. 

The decision to use HS&B Transcript Survey data In place of the school - 
reported enrol Iments altered the meaning of the course enrollment figures. 
Rather than Indicating the number and percentage of secondary school stu- 
dents enrolled In the courses grouped to form the mathematics, science, 
vocational education, and computer science Instructional progress 'during the 
1981-82 school year, the estimates contained in the tables represent the 
number and percentage of 1982 seniors who enrolled In one or more courses In 
the Instructional programs over their secondary school careers. 



The use of the transcript data was restricted In certain ways for the dif- 
ferent analyses that were performed. The overall estimates of Instructional 
progran enrol Iments (see Table 1) were based on the number of courses In the 
program areas that appeared on a student's transcript. Al I . courses appear- 
ing on the transcript were counted toward measuring Instructional program 
enrollments. .Students who had taken courses In an Instructional program 
were summed to estimate the enrol Iment for a program. Students who dropped 
out of school subsequent to the 1980 HS&B Base Year survey were deleted from 
this analysis. Thus, the estimates apply only to the subpopul at! on of 
students who had attended high school for four years. 

■The analysis of mathematics, science, vocational' education, and computer 
science course enrollments as related to school characteristics (see Tables 
17 through 28) required the elimination of transfer student data from the 
analysis. The decision not to use transfer student transcript data was a 
function of the Information that was available on transfer students' schools 
and the assumptions that wouid need to be made If transfer student data were 
used. SInce-the estimates of Instructional program enrol Iments were related 
to school characteristics, Individual school attribute data were required. 
These data were not available from the transfer schools; thus, the only 
school data available for analysis were those reported by the original 975 
HS&B schools. Therefore, If transfer student data were used It would have 
to be assumed that the characteristics (e.g., total student enrollment) of 
the schools that students transferred to were the same as the characteris- 
tics of the schools that they originally attended. It would also have to be 
assumed that transfer students had the same opportunity to take the same 
types of courses In each school. The validity of these assumptions was 
problematic for the analysis of the Instructional program enrollments In 
specific types of schools. 

D. STANDARD ERRORS 

Each of the 1982 HS&B samples represent only one of many that could have 
been selected using the same sample design specifications. Estimates de- 
rived from these different samples would vary. Standard errors of \the 
estimated totals and percentages measure the precision of these estimates-,- 
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I.e., -Hie variation of .all the estimates around the theoretical, complete- 
coverage values. The standard errors, together with the sample estimates, 
may be used to define confidence Intervals, I.e., ranges that would Include 
the comparable complete-coverage value for a specified percentage of all 
possible samples. For example, the complete-coverage value would be In- 
cluded In the range from two standard errors above to two standard errors 
be lew- the estimate for -about 95 percent of all possible samples. 

No standard errors were reported fa- the estimates presented In the tables 
In Chapter 3 and 4. Methods for approximating the standard errors of the 
estimated totals and percentages presented In the tables are described In 
the following sections. 

D.1 .StaMlanLfrxgrs fo r 1991-82 Course Offerings Ejd ± nai£3 

j 

All of the estimates of the number and percentage of schools offering 
courses In the different Instructional programs used school -reported data. 
The standard error (SE) of a percentage (p) estimated frcm a simple random 
sample (SRS) of n schools frem'the total population of secondary schools (N) 
Is approximately: 



SE (p) = DEFTs/l ~ n/N) (p ) (1-p)/n 

DEFT Is a correction factor used to compensate for the effect of the school 
sample design. Since the schools In the 1982 HSffi study were selected using 
a disproportionate stratified sample design, simple random sampling formulas 
~N will underestimate the variance and standard errors of simple statistics 

such as percentages. For the school -based estimates reported I n the tab I es, 
the DEFT correction factor Is 1.75. 

For example, with 941 schools supplying course offerings data, 
the standard error of the weighted percentage of schools offering algebra I 
courses In 1981-82 Is: 



SE (p) = K75 " 941/19,726) (92.1 ) (7.9/941 ) - 1 .50 percent 



ERJC 

MflHIffifflMI 



117 

A-8 



The standard error of the estimated number of schools offering a course Is 
computed by multiplying the standard error of the estimated proportion 
(SE p /100) by the^FTumber of schools In the population of U.S. secondary 
schools. There were 19,726 secondary schools In 1981-82. 

Using the same example, the standard error of the number of schools offering 
one or more courses In algebra I In 1981-82 Is 19,726 x 1 .50/100 = 296 
schools. 

Equation 1 may also be used to approximate the standard errors of the esti- 
mated percentages or totals for the different subclasses of schools (e.g., 
public versus private schools or schools with different percentages of min- 
ority representation). The appropriate subclass n to use In these calcula- 
tions are .found In Table A.1. The population of the subclass (N) can be 
found In the findings tables In Chapters 4 and 5 of the report. 

D.2 Standard E rror? f T F ^ tlm ^ t?^ Rased on Student Data 

Standard errors of the estimated number and percentage of 1982 seniors who 
enrolled In one cr more courses In the mathematics, science, vocational 
education, and computer science Instructional programs may be approximated 
using Equation \l Because different tables In the report are based on 
different subsamples of students, It Is Important that the appropriate 
sample sizes (n) be used In calculating these approximations of the standard 
errors. . 

' Table 1 estimates of the number and percentage of 1982 seniors who took one 
or more courses In tfre Instructional programs during their high school 
careers were based on the responses of 13,972 students who participated In 
the transcript survey and who had not dropped out of school since the HS&B 
Base Year Survey. Table 4 estimates were based on the responses of th I s 
same student subsample. 



U. Exact standard errors using the method of balanced repeat replications 
are available through NCES. 
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Estimates reported In Tables 17 through 28 were based on the responses of 
those students participating In the transcript survey who were still 
attending their original base year sampled school (or had graduated early). 
Thus, eliminated from these estimates are students who had dropped out' of 
school or had transferred to another school. The subclass sample sizes 
on which these estimates were based are reported In Table A.2 S 



(n) 



As was the case with the standard errors of the school -based estimates, 
simple random formulas will underestimate the error associated with totals 
and percentages. To compensate for the effects of the sample design, all 
standard errors of estimates derived from the student- data should be 
multiplied by a factor of 2. 
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Table A.1: Umbers of Schools In the Sample, for the Major Subclasses Used In the 
Course Offerings Tables j 



Total Schools 



941 



Type of School 
Publ Ic 

Private Cathol Ic 
Private Non-Cathol Ic 

Region 

North 
South 

North Central 
West 

Urbanization 

Urban 

Suburban 

Rural 

Race/Ethnicity of Student Body Composition 



B I ack 



0 Percent Black 

1-9 Percent Bl ack 

10 Percent Black or Greater 



Hispanic 



0 Percent Hispanic 
1-9 Percent Hispanic 
i-0-Per ce n-t-tH s pa n I e -or - Greater 



ig Homes 



835 
75 
31 



199 
293 
263 
186 



236 
259 



I U I CI I Will Ml-»fw-- 

Percentage of Students from Non-English Speakln 

0 Percent from Non-Engl Ish Speaking Homes 
* 1-100 Percent from Non-Engl I sh Speaking Homes 

Percentage of Graduating Class Going to Col lege 

0-25- Percentage of Graduating Class Going to College 
26-50 Percentage of Graduating Class Going to Co ege 
51-75 Percentage of Graduating Class Going to College 
76-100 Percentage of Graduating Class Going to College 



240 
328 
323 



363 
317 
212 



337 
562 



133 
396 
277 
125 
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Schools (Continued) 



Percentage of Spring 1980 Seniors In an Academic Progrem 

0- 33 Percent 353 
34-66 Percent 324 
67 Percent or Greater ~. ]87 

Gifted.- Ta I ented -Program 

Not offered 293 

Offered 60g 

Percentage of Disadvantaged Students 

0 Percent . * 133 

1- 9 Percent 274 
10-24 Percent 228 
25 Percent or Greater 218 

Total High School Membership * 

Less than 500 Students 154 

500 to 1499 Students 413 

1500 or More Students ' 374 

Minimum Competency Test Required for Graduation 

Not Required ' Ron 

Required. ^ 



Percent of Students Who Drop Out of. School 



0-1 Percent 



10 Percent of More 



156 



2-9, Percent , 368 



37p 
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Table A.2: Nimbers of Students In the Sample, for the Major Subclasses 
Used In the Oourse Enrollments Tables 



Total Students 
Type of School 
Public 

Private Catholic 
Private Non-Cathol Ic 

Region 

North 
South 

North Central 
West 

Urbanization 

Urban 

Suburban 

Rural 

Race/Ethnicity of Student Body Composition 
Black 

0 Percent Black 

1-9 Percent Black 

10 Percent Black or Greater 

Hispanic 



13,972 



10,143 
2,154 
734 



3,106 
3,892 
3,592 
2/441 



3,043 
6,624 
3,364 



3,329 
4,846 
4,206 



4,786 
4,545 
3,079 



0 Percent Hispanic 
1-9 Percent Hispanic 
10 Percent Hispanic or Greater 

Percentage of Students from Non-English Speaking Homes 

„ 0 Percent from Non=Engl Ish Speaking Homes 4,404 
» 1-100 Percent from Non-English Speaking Hemes 8,049 

Percentage of Graduating Class Going to College 

0-25 Percentage of Graduating Class Going to College 1,503 
26-50 Percentage of Graduating Class Going to Col lege 5,110 
51~75 percentage of Graduating Class Going to College 3,830 
76-100 Percentage of Graduating Class Going to College 2,466 



9 

ERIC 



Schools (Continued) w 

Percentage of Spring 1980 Senlcrs In an Academic Program 

0- 33 Percent 
34-66 Percent 

67 Percent or Greater 

GIf ted-Tai ented Progran 

Not offered 
Offered 

Percentage of Disadvantaged Students 

V 

0 Percent 

1- 9 Percent 
10-24 Percent 

25 Percent or Greater 

Total High School Membership 

I 

Less than 500 Students ; 
500 to 1499 Students 
1500 or More Students 

Minimum Competency Test Required for Graduation 

Not Requl red 
Requl red 

Percent of Students Who Drop Out of School 

0-1 Percent 
2-9 Percent 
10 Percent or More 



4,317 
4,231 
3,551 



4,232 
8,299 




2,382 
6,061 
4,588 



8,414 
4,536 



3,175 
4,870 
4,460 
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E. Classification o f Caunsas 

The subject areas - mathematics, science, vocational education, and 
computer science ~ were subdivided Into Instructional programs. The 
secondary school courses which constltued the the Instructional programs 
Tare c aUlf led according to the codes for the Classification of Secondary 
School Courses (CSSC). The CSSC was originally developed for use In cod ng 
transcripts of students participating In the National Center for Educat on 
Statistics' longitudinal High School and Beyond study. ™% n "J'™'* 
Inventory of high school courses Identifies each course wl th a six digit 
numerical code. Each subject area and Its subdivisions are listed. The 
appropriate CSSC codes and their titles follow.* 

MATHEMATICS . 

Genera! Mathematics 1 

27.0105 Mathematics, Basic 

27.0106 Mathematics 1, General 
27 .0402 A! gebra 1 , Part 1 

General Mathematics 2 

27 .0107 Mathematics 2, General 

27 . 0108 Science Mathematics 

27.0109 Mathematics In the Arts 

27.0110 Mathematics, Vocational 
• 27.0111 Technical Mathematics 

27.0114 Consumer Mathematics 
27 . 0403 Algebra 1, Part 2 

General Mathematics, Other , 

27.0100 Mathematics, Other General 

27.0112 Mathematics Review 

27.0113 Mathematics Tutor I ng 

Al gebra 1 

27.0404 Algebra 1 

27.0421 Mathematics 1, Unified 

Al gebra 2 

27.0405 Algebra 2 / 



Each course Is Identified with a six-digit numerical code. '"^ u f ,onal 
programs are Identified with a four-digit code or by the first four 
digits of a six-digit code. 
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Algebra 3 



27.0410 Algebra 3 

27.0414 Algebra and Trigonometry 

27.0415 Algebra and Analytic Geometry 
27.0423 Mathematics 3, Unified 

Geometry ' 

27.0406 Geometry, Plane 

27.0408 Geometry 

27.0409 Geometry, Informal 
27.0422 Mathematics 2, Unified 

Advanced and Pure Mathematics 

27.0400 Pure Mathematics, Other 

27.0407 Geometry, So! Id 

27.0411 Trigonometry 

27.0412 Analytic Geometry 

27.0413 Trigonometry and Solid Geometry 

27.0416 Analysis, Introductory 

27.0417 Linear Algebra 

27.0418 Calculus and Analytic Geometry 

27.0419 Calculus 

27.0424 Mathematics, Independent Study 
Statistics, Applied Mathematics and Actuarial Selene 

27.02 Actuarial Sciences 

27.03 Appl led Mathematics 
27.05 Statistics 

Calculus, Advanced Placement 

27.0420 Calculus, Advanced Placement 

SCIENCE 

Biology, General 

26.0121 Biology, Basic 

26.0131 Biology, General 

26.0151 Field Biology 

26.0751 Phyofology, Human 

26.0752 Physiology, Advanced 

Biology, Col I ege Preparatory 

26.0141 Biology, Col I ege Preparatory 

26.0142 Biology, Advanced 
26.0161 Genetics 
26.0171 Blopsychology 
26.0181 Biology Seminar 
26.0100 Biology, Other General 
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26.0711 Zoology 

26.0721 Zoology, Vertebrate r 

26.0731 Zoology, Invertebrate 

26.0741 Animal Behavior 

26.0761 Pathology 

26.0700 Zoology, Other 

Life Sciences, Other 

26.02 Biochemistry and Biophysics 

26.03 Botany 

26.04 Cell and Molecular Biology 

26.05 Microbiology 

26.06 Miscellaneous Specialized Areas, Life Sciences 
26.99 Life Sciences, Other 

Physical Sciences, General 

40.01 Physical Sciences, General 
Physical Sciences, Other 

40.02 Astronomy 

40.03 Astrophysics 

40.04 A-hnospherlc Science and Meterology 

40.07 Miscellaneous Physical Sciences 
40.99 Physical Sciences, Other 

Chemistry 

40.0511 Chemistry, introductory 

40.0521 Chemistry 1 

40.0522 Chemistry 2 
40.0531 Organic Chemistry 
40.0541 Physical Chemistry 
40.0551 Consumer Chemistry 

40.0561 Chemistry, Independent Study 
40.0500 Chemistry, Other 

Geological Sciences 

40.06 Geological Sciences 



Physics 



40.0811 Physics, General 

40.0821 Physics 1 

40.0822 Physics 2 , 

40.0831 Physics 2 Without Calculus 

40.0841 Electricity and Electronics Science 

40.0851 Acoustics 

40.0800 Physics, Other 

40.0911 Rocketry and Space Science 

40.0900 Planetary Science, Other 
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VOCATIONAL EDUCATION 4 



Agriculture 



01.01 Agricultural Business and Management 

01.02 Agricultural Mechanics 

01.03 Agricultural Production (plus 01 .0681 ) 

01.04 Agricultural Products and Processing 
131.05 Agricultural Services and Suppl ies 

01.06 Horticulture (All except 01 .0681 ) (plus 02.0421 
02.0423) 

01.07 International Agriculture 

01.99 Agribusiness and Agriculture Production, Other 

02.01 Agricultural Sciences, General 

02.02 Animal Sciences 

02.03 Food Sciences 

02.04 Plant Sciences (AM except 02.0421 - 02.0423) 

02.05 Soli Sciences . 

03.01 Renewable Natural Resources, General 
,03.02 . Conservation and Regulation ' * ' 

03.03 Fishing and Fisheries 

03.04 Forestry Production and Processing 

03.05 Forestry and Rel ated Sciences 

03.06 Wild! If e Management 

03.99 Renewable Natural Resources, Other 



Busl ness 



06.01 Business and Management, Genera! 

06.02 Accounting 

06.04 Business Administration and Management 

06.05 Business Economics 

06.06 Human Resources Development , 
06.09 International Business Management y 

06.11 Labor .Industrial Relations 

06.12 Management .Information Systems 

06.13 Management Science 

06.15 Organizational Behavior 

06.16 Personnel Management, 

06.18 Small Business Management and Ownership 

06.19 Taxation , 
06.99 Business .and Management, Other 

07.01 Accounting, Bookkeeping, and Related Progress 

(All except 07.0161 and 07.0162) 

07.02 Banking and Related Financial Programs 

(plus 06.03) 

07.03 Business Data. Processing -and Rel ated. Prograns 

(All except 07,0311, 07.0321, 07.0322, 07.0331 , 07.0332) 

07.04 Office Supervision and Management 

(All except 07.0411 and 07.0412) 

07.05 Personnel and Training Prograns 

07.06 Secretarial and Related Programs (pi us, 07 .041 1 

and 07.0412) 

07.07 Typing, General Office, and Related Programs 

(plus 07.0161 and 07.Q162) 
07.99 Business and Office, Other 
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Marketlxig 



06 .07 
06.08 
06.14 
06.17 
08.01 
08.02 
08.03 
08.04 
08.05 
08.06 
08.07 
08.08 
08.09 
08.10 
08.11 
08.12 
08.99 
09.02 



Institutional Management 

Insurance and Risk Management 

Marketing Management and Research 

Real Estate ' 

Apparel and Accessories Marketing 

Business and Personal Services Marketing 

Entrepreneurs!! Ip 

Financial Services Marketing 

Florlstry, Farm and Garden Supplies Marketing 

Food Marketing 

General Marketing 

Home and Office Products Marketing 
Hospital I ty and Recreation Marketing 
insurance Marketing 
Transportation and Travel Marketing 
Vehicles and Petroleum Marketing 
Marketing and Distribution,' Other 
Advertl sf ng 



Health 



17-. 01 
17.02 



17.03 
17.04 
17.05 

17.06 
17.07 
17.08 
17.99 



Dental Services 

Diagnostic, and Treatment Serv Ices (All except 
17.0211) 

Medical Laboratory Technologies 
Mental Health/Human Services 

Miscellaneous Allied Health Services (All except 
17.0561 ) 

Nurse-Related Services (All except 17.0611) 
Ophthalmic Services , 
Rehabilitation Services 
Al I led Heal th, Other 



Industrial Arts 



21.01 Industrial Arts (All except 21 .01 1 0, 21 .01 1 1 , 21 .01 1 2, 

21 .01t4, 21 .'0116 - 21.0118, 21.0120 - 21.0124) 
47.0651 Consumer Auto 
48.0511 Metal 1 
48.0711 Woodworking 1 



Technol ogles 

10.01 
11 .0300 
11 .04 
11 .05 
15.0400 

15.0500 
15.06 

15.0700 
15.0800 
15.0900 
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Communication Technologies (Al I except 10.0111 - 10.0132) 
Data Processing, Other 
Information Sciences and Systems 
Systems Analysis 

Electromechanical Instrumentation and Maintenance 
Technologies, Other 

Environmental Control Technologies, Other 
Industrial Production Technologies (All except 
15.0611 and 16.0631) • \ 

Quality Control and Safety Technologies, Other 
Mechanical and Related Technologies, Other 
Mining and Petroleum Technologies, Other 
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Trade and Industry 



06,20 Trade and Industrial Supervision and Management 
12o01 Drycleanlng and Laundering Services 
• 12.04 Personal Services 

12.99 Consumer, Personal, and MI seel I aneous Services, Other 

43.01 Criminal Justice ' 

43.02 Fire Protection 

43.99 Protective Services, Other 

46.01 - Brlckmasonry, Stonemasonry, and Tl I e SettI ng 

46.02 Carpentry 

46.03 Electrical and Power Transmission Installation 

(plus 47.0521) 

46.04 Miscellaneous Construction Trades (All except 46.0441) 

46.05 Plumbing, Plpeflttlng, and Steanf jttl ng 
46.99 Construction Trades, Other 

47.01 Electrical and Electronics Equipment Repair (plus 

15.03, 21,0114, 21.0116 - 21.0118, ^1.0120)- 

47.02 Heating, Air Conditioning, and Refrigeration Mechanics 

(plus 15.0511) 

47.03 Industrial Equl pment Mai ntenance and Repair (All except 
47.0321) (Plus 15.0911 and 15.092U 

47.04 Miscellaneous Mechanics and Repair (Plus 15.0411 and 

15.0441) 

47.06 Vehicle and Mobile Equipment Mechanics and Repair (All 

except 47 . 0651) (Plus 47 . 03 21, 47.0511 - 47.051 4) 
47.99 Mechanics and Repairers, Other , ** 

48.01 Drafting (Plus 15.0211) 

48.02 Graphic and Printing Communications (plus 10.0131 and 

10.0132) 

48.03 Leathferwork! ng and Upholstering (All except 48.031 1 and 

48.0312) 

48.04 Precision Food Production 

48.05 Precision Metal Work (All except 48.051 1 ) (plus 15.0611 

15.0711, 21.0121 - 21.0124) 

48.06 Precision Work, Assorted Materials (plus 15.0631) 

48.07 Woodworking CAM except 48.071 1 ) 
48.99 Precision Production, Other 

49.01 Air Transportation 

49.02 Vehicle and Equipment Operation 

49.03 Water Transportation 

. 49.99 Transportation and Material Moving, Other 

21.0110 Trade and Industry Cooperative 

21.0111 Industrial Cooperative Work Experience 

21.0112 Industrial Cooperative Work Experience, Advanced- 

32.0104 Work Experience 

32.0105 Work Experience, Advanced 

32.0106 /Cooperative Education 1 

32.0107 Cooperative Education 2 

Consumer Homer' Econcml cs 

20.0113 Home Economics 1 

20.0114 Hone Economics 2 

20.0115 Home Economics 3 
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20.0116 Heme Economics 4 

K 20.0118 Comprehensive Consumer and Homemaklng Home Economics," 
Independent Si udy * 

20.0122 Child Development 1 

20.0123 Child Development 2 

20.0124 Child Development 3 

20.0125 Child Development 4 

20.0133 Clothing 1 ' / 

20.0134 Clothing 2 • /' 

20.0135 Clothing 3 

20.0136 Clothing 4 

20.0137 Tailoring / ' 

20.0141 Consumer Education 1, 

20.0142 Consumer Education 2 

12.9900 Consumer, Personal, and Ml see I I aneous Serv Ices, Other 

20.0151 Heme Economics Occupations 1, Exploratory 

20.0152 Home Economics Occupations 2, Exploratory 

20.0161 Family Health 1 

20.0162 Family Health 2 

20.0117 Adults Roles and Functions 
17.0211 First Aid 

20.0171 Family Relations 

20*0172 Marriage Society and Change 

20.0173 Parenthood 

20.0154 Home Economics Leadership 

35.0111 Interpersonal Relationships 

35.0121 Building Human Relationships 

35.0100 Interpersonal Skills, Other 

37.0111 Personal Development Techniques 

37.0121 Coping with Personal Problems 

37.0131 Self Perception 

37.0100 Personal Awareness, Other 

20.0183 Foods 1 

20.0184. Foods 2 

20.0185 Foods 3 

20.0186 Foods 4 

20.0187 International Foods 

20.0188 Nutrition 

19.0500 Food Sciences and Human Nutrition, Other 

20.0191 Home Management 1 

20.0192 Home Management 2 - v 
19.0400 Family/Consumer Resource Management, Other 
46.0441 Home Maintenance and Repair 

19.06 Human Environment and Housing 

04.0511 Interior Design 

04.0500 Interior Design, Other — f - 

20.0100 Consumer and Home Economics 

Occupational Home Economics . 

,20.0211 Child Care Services 

20.0221 Child Care Aide 

,42.0711 Child Psychology 
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I 20.0231 Child Care Management 

I 20.0241 Foster Care and Family Care 

20.0251 Teacher Aide 

20.0153 Home Economics Laboratory Assistant 

33.0111 Student Assistant 

20.0321 Clothing Maintenance Aide 

12.0100 Dry Cleaning and Laundering Services, Other 

12..0111 Dry Cleaning 

20.0311 Clothing Occupation's 1 
20.0312- Clottilng Occupations 2 

20.0313 Clothing Occupations 3 

20.0331 Commercial Garment and Apparel Construction 

20.0391 Clothing Production Management 

20.0341 Customer Apparel Construction 

20.0351 Customer Tailoring and Alteration 

20.0361 Wedding and Specialty Consulting 

20.0371. Fashion and Fabric Coordination 

20.0381 Textiles Testing 

20.0300 Clothing, Apparel, and Textiles, Management, Production, 
and Services, Other 

20.0411 Food Service Training 1 / 

20.0412 Food Service Training 2 
20.0421 Food Service Cooperative Training 
20.0431 Baking 
20.0441 Chef 

. 20.0461 Dietetic Aide 

20.0451 Catering 

20.0471 Food Testing 

20.0481 School Food Service 

20.0511 Housing and interior Design 1 

20.0512 Housing and Interior Design 2 

20.0513 Interior Design Occupations •» 
20.0521 Floral Design 
20.0541 Home Furnishings Aide 

20,0551 Custom Drapery and Window Trea-tment Design 

20.0561 Custom Slipcovering and Upholstering 

20.0571 Home-Service Assisting 

20.0611 Custodial Services 

20.0621 Executive Housekeeping 

•20.0631 Homemaker's Aide 

20.0661 Therapeutic Recreation Aide 

20.0651 Consumer Aide 

20.0641 Companion to the Aged ^ 
COOPERATIVE' EDUCATION 

The CSSC codes and course titles that were grouped to support the analysis 
of cooperative education summarized In Chapter 3 are listed bellow. 

Agriculture f 

01.0171 ^Agriculture Cooperatives 
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Business 



06,0141 Business Education, Cooperative 

07.0741 Office Education 1, Cooperative 

07.0742 Office Education 2, Cooperative 



Marketing 



08.0712 Distributive Education 2 

08.0713 Distributive Education 3 

08.0721 Distributive Education 1, Cooperative 

08.0722 Distributive Education 2, Cooperative 



Health 



17.0121 Dental Assistant 2 
17.0641 Nurse Aide, Cooperative 



Trade and Industry 



21.0109 Industrial Occupations 1 

21.0110 Industrial Occupations 2 

21.0111 Industrial Cooperative Work Experience 

21.0112 Industrial Cooperative Work Experience, Advanced 
32 .0.104 Work Experience 

32.0105 Work Experlence ? Advanced 

32.0106 Cooperative Education 1 

32.0107 Cooperative Education 2 

48.0151 Drafting 1, Cooperative 

48.0152 Drafting 2, Cooperative 
48.0213 Commercial Art, Cooperative 
48.0223 draphlc Arts 3 



Occupational Home Economics 

20.0421 Food Service Cooperative Training 
COMPUTER SCIENCE 

Computer Science Languages and Programming ^ 

1.0111 Computer Appreciation 

1.9900 Computer and Information Sciences, Other 

1.0121 Computer Mathematics 1 

1.0211 Computer Programming 1 

1.0100 Computer and Information Sciences, Other General 

1.0241 BASIC Introduction 

1 .0122 Computer Mathematics 2 

1.0212 Computer Programming 2 

1.0131 Computer App 1 1 cations 

1.0132 Computer Applications, Independent Study 
1.0141 Computer Science, A.P. 
1 .0221 FORTRAN 
1 .0231 PASCAL 

1.0200 Computer Programming, Other 

1 .0251 COBOL 
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Business Data Processing Applications 



11.031.1 Data Processing 1 

07".0311 Computers In Business 

07.0321 Business Data Processing 1 

07.0331 Business Computer Programming 1 

11.0312 Data Processing 2 

1 1 .0313 Data Processing Advanced 

07.0322 Business Data Processing 2 ■ 

07.0332 Business Computer Programming 2 
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